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This report presents results of a pre-construction, baseline characterization study of surface 
sediment quality near an existing outfall and planned outfalls serving King County's Denny 
WayLake Union combined sewer overflow (CSO) control project. The report includes a project 
background, descriptions of sampling and analytical methodologies, a summary of chemistry 
analytical results, and conclusions. Appendices to the report include complete analytical results 
and a quality assurance review of the chemistry data. This work is being performed as part of a 
long-term sediment monitoring program to meet requirements of Biological Opinion WSB-00- 
039 (NMFS, 2000) issued for the project by the National Marine Fisheries Service (NMFS) 
under the Endangered Species Act (1 6 U.S.C. 153 1 et seq.). 

1.1 Project Background 
The Denny WayILake Union CSO control project is a joint effort of King County's Wastewater 
Treatment Division and Seattle Public Utilities to control City and County CSO discharges into 
Lake Union and the Denny Way CSO into Elliott Bay. The project will include construction of 
two outfalls into Elliott Bay: a 490-foot outfall at a depth of approximately 60 to 70 feet 
referenced to mean lower low water (MLLW) that will discharge treated CSO effluent during 
moderately heavy storm events; and a 100-foot extension of the existing outfall to a depth of 
approximately 20 feet MLLW that will discharge untreated CSO effluent to Elliott Bay during 
the once-per-year event when flows exceed system capacity. Additional project information may 
be found in the project Environmental Impact Statemenb'Environmental Assessment document 
(King County, City of Seattle, and EPA, 1998). 

Pursuant to the Biological Opinion, King County developed a sediment monitoring plan to 
monitor the benthic environment surrounding the CSO outfalls. The primary goal of the 
sediment monitoring plan is to produce scientific data of known quality that can be used to 
determine whether implementation of the Denny WayLake Union CSO control project and 
future operation of the facility has caused an impact to the biological communities in the marine 
environment surrounding the CSO outfalls. If operation of the CSO facility causes increased 
contamination of marine sediments in the surrounding area to levels that exceed published 
sediment quality criteria, the monitoring program will identify such contamination and help King 
County and associated agencies develop a response plan. The sampling event described in this 
report was intended to evaluate the chemical conditions of marine sediment in the vicinity of the 
existing and planned CSO outfalls, prior to construction. 

1.2 Site Description 
The Denny WayILake Union CSO control project outfall and sediment monitoring site (Denny 
Way site) is located on the northeast side of Elliott Bay, adjacent to Myrtle Edwards Park in 
Seattle, Washington (Figure 1). The existing Denny Way CSO outfall is located - .  in the intertidal 
zone and discharges directly onto the beach when storm events occur during low tides. The 
shoreline around the CSO is heavily armored with riprap. Bathymetry in the area is gently 
sloping. 

The existing Denny Way CSO is the largest in King County's system and large volumes of 
combined storm water runoff and untreated sewage have historically been discharged at this 
location. In 1986, King County (then Metro) began a trial program to identify and reduce 



toxicant inputs to the sewer system discharging through the Denny Way CSO. The Denny Way 
Sediment Cap was implemented in 1990 as a demonstration project to remediate nearby 
contaminated sediments. The cap is a 3-foot thick layer of clean sediment placed over three 
acres of contaminated sediment offshore of the outfall. 

Sediment data from the Denny Way Sediment Cap monitoring program showed that surface 
sediments in the center of the cap were gradually becoming recontaminated with elevated 
concentrations of phthalate compounds, the highest concentrations detected at the monitoring 
station closest to the existing Denny Way CSO outfall (Striplin Environmental Associates 
[SEA], 1997). Elevated chemical concentrations in sediments surrounding the cap have also 
been detected (SEA, 1998). Chemicals of concern include polychlorinated biphenyls (PCBs), 
phthalate compounds, and mercury. Five areas of concern requiring some type of remediation 
have been identified in the vicinity of the Denny Way CSO outfall (SEA, 1999). Two of these 
areas are located inshore of the sediment cap and three are located offshore of the cap. 

The primary goal of the pre-construction sediment characterization study was to establish a 
baseline for sediment quality in the vicinity of the CSO control project outfalls. This baseline 
will be used as one benchmark to which results from post-construction and post-remediation 
sediment monitoring and future sediment monitoring during facility operation will be compared. 
The data quality objectives of the pre-construction sediment study necessary to meet sediment 
monitoring program goals are to: 

evaluate the areal extent and spatial variations of sediment chemical concentrations in the 
vicinity of the existing Denny Way CSO and new outfalls; and 
evaluate sediment chemical concentrations in the study area relative to current marine 
sediment quality standards of Chapter 173-204 WAC (Washington State Department of 
Ecology [Ecology], 1995) and the Puget Sound Dredged Disposal Analysis (PSDDA) 
program (Army Corps of Engineers [ACOE], 2000). 

A full description of project data quality objectives may be found in the project sampling and 
analysis plan (SAP), issued prior to sampling activities (King County, 2001a). Results of benthic 
community assemblage sampling and analysis and sediment profile imaginglvideo survey 
studies, which were performed concurrently with sediment chemistry sampling and analysis may 
be found in separate reports (King County, 2001b and SEA, 2001). This section describes 
sampling activities including station positioning and sample collection and handling. All 
sampling activities were conducted following guidance suggested in the Puget Sound Protocols 
(Puget Sound Estuarine Program [PSEP], 1996a and 1998). 

2.1 Sample Locations and Station Positioning - .  

Samples were collected for analysis of sediment chemistry from 16 stations in the study area 
(Figure 2). The 16 stations were arranged around the new CSO outfalls in a grid pattern 
consisting of transect lines running perpendicular to the shoreline. The two outer transect lines 
consisted of four stations each, and the two inner transect lines consisted of three stations each. 
The final two stations were located near the future location of the terminus of the new 490-foot 
CSO outfall. 



Fourteen of the 16 sediment sampling locations were positioned on stations at which previous 
sediment samples were collected as part of the Denny Way Sediment Characterization (SEA, 
1998). Previous chemistry data from these stations will enhance the database for the monitoring 
program and provide a more robust baseline characterization of sediment quality in the study 
area. Sampling locations were selected and coordinates prescribed prior to all field activities. 
Prescribed coordinates are shown in Table 1. 

Surface sediment grab samples were collected from King County's research vessel Liberty, 
which is equipped with a differential global positioning system (DGPS). Field coordinates were 
recorded using DGPS for each sediment grab a s  the sampler contacted the seafloor. The DGPS 
is a satellite-based navigation system that operates using a receiver to calculate ground position 
by triangulating scrambled data transmitted by a constellation of satellites operated by the 
Department of Defense (DOD). The ship-board "differential" receiver receives both the 
scrambled DOD signal and "corrected" signals originating from base stations operated by various 
agencies including the Coast Guard and King County. System software applies the differential 
correction and calculates a precise, real-time navigational position. 

Chemistry samples were collected from the top two centimeters (cm) of sediment recovered from 
a minimum of three deployments of a Van Veen grab sampler. Sampling the top two cm of 
sediment allows evaluation of sediment quality in the most recently deposited material for 
establishment of the baseline and for comparison from year to year. Coordinates for each grab 
deployment are shown in Table 1 and are compared to the prescribed study coordinates. 

2.2 Sample Collection and Handling 
Sixteen surface sediment samples and one field replicate were collected between April 9 and 19, 
2001. Sediment was obtained using two stainless steel, modified, 0.1 m2 Van Veen grab 
samplers deployed in tandem from the Liberty. Samples were comprised of sediment collected 
from three grab deployments at each station. A single deployment of the tandem Van Veen grab 
samplers was considered "two deployments" when both of the grabs returned an acceptable 
sample. 

A minimum sediment recovery depth of 4 cm was required in each acceptable grab to allow 
collection of the top 2 cm of sediment without sampling sediment that had touched the sides or 
bottom of the grab sampler. The sediment was removed from the grab using stainless-steel 
spatulas and 200 cm3 "cookie cutters" and placed into a stainless-steel bowl for thorough 
homogenization. Analytical sample aliquots were split out into labeled, pre-cleaned containers 
supplied by the King County Environmental Laboratory. 

A separate set of stainless-steel sampling equipment was dedicated to each station, precluding 
the need for decontamination of this field gear. The Van Veen grab sampler was decontaminated 
between stations by scrubbing with a brush and ambient seawater, followed by a.thorough in situ 
rinsing. 

Samples were stored in ice-filled coolers from the time of collection until delivery to the King 
County Environmental Laboratory. Samples were delivered under chain-of-custody and were 
maintained as such throughout the analytical process. Samples were stored frozen at a 
temperature of -1 8°C by the laboratory until analysis, with the exception of samples for ammonia 
nitrogen, particle size distribution, and total sulfide analyses. These samples were stored 



refrigerated at approximately 4°C. All analyses were conducted by the King County 
Environmental Laboratory with the exception of particle size distribution and total sulfides, 
which were analyzed at Rosa Environmental, a subcontracted laboratory accredited by Ecology. 

Sixteen marine sediment samples and one field replicate collected from the Denny Way site were 
submitted for chemical analysis of conventional, trace metal, and trace organic parameters. This 
section describes the type of analyses performed, analytical methodologies used, and the 
associated quality assurancelquality control (QNQC) procedures followed. Analyses were 
selected to allow comparison of sediment data to the Sediment Management Standards (SMS) 
sediment chemical criteria found in Tables 1 and 3 of Chapter 173-204 WAC (Ecology, 1995), 
along with the Puget Sound Dredged Disposal Analysis (PSDDA) program sediment chemical 
criteria (ACOE, 2000). A complete list of all target analytes may be found in the project SAP 
(King County, 200 1). A complete list of all parameters analyzed along with their respective 
detection limits are included in Appendix A. 

3.1 Conventionals 
Conventional analyses included ammonia nitrogen, particle size distribution (PSD), percent 
solids, total organic carbon (TOC), and total sulfides. Percent solids and TOC analyses were 
performed to provide data necessary to normalize sediment data to dry weight and organic 
carbon, respectively. Percent solids analysis was performed according to Standard Method 
(SM)2540-G, gravimetric determination. TOC analysis was performed following EPA Method 
9060, high-temperature combustion with infrared spectroscopy. PSD analysis was performed 
according to ASTM Method D422, a combination of sieve and hydrometer analyses. Ammonia 
nitrogen and total sulfide, additional indicators of sediment quality, were analyzed according to 
methods SM4500-NH3-G (potassium chloride extraction with autoanalyzer) and SM4500-S2-D 
(colorimetric determination), respectively. 

3.2 Trace Metals 
Trace metal analytes included antimony, arsenic, cadmium, chromium, copper, lead, mercury, 
nickel, silver, and zinc. SMS provides regulatory criteria for arsenic, cadmium, chromium, 
copper, lead, mercury, silver, and zinc. PSDDA also provides regulatory criteria for antimony 
and nickel. With the exception of mercury, all metal analyses were performed following EPA 
Method 3050N6010B; strong-acid digestion with inductively coupled plasma optical emission 
spectroscopy. Mercury was analyzed according to EPA Method 245.5, cold vapor atomic 
absorption spectroscopy. 

3.3 Trace Organics 
Trace organic analytes included base/neutral/acid extractable semivolatile c6mpounds (BNAs), 
chlorinated pesticides, polychlorinated biphenyls (PCBs), and volatile organic compounds 
(VOCs). BNA analysis was performed following EPA Method 3550Bl8270C (SW-846), gas 
chromatography with mass spectroscopy (GCIMS). Chlorinated pesticides and PCBs were 
analyzed by EPA Method 8081N8082 (SW-846), gas chromatography with electron capture 
detection (GCECD). VOCs were analyzed by EPA Method 8260B (SW-846), purge and trap 



with GCIMS analysis. This suite of analytes includes all organic compounds for which SMS and 
PSDDA provide sediment regulatory criteria. 

3.4 Quality AssuranceIQuality Control (QAIQC) 
All analyses were performed following guidance recommended in the Puget Sound Protocols 
(PSEP 1986, 1 W6b, and 1996~)  including associated QNQC practices. Laboratory QNQC 
practices produced chemistry data of sufficient quality to pass QA2 review. Chemistry data were 
reviewed following QA2 guidelines (Ecology, 1989) and flagged with data qualifiers where 
appropriate. A comprehensive report of analytical data, including qualifier flags is included as 
Appendix A. The QA review narrative is included as Appendix B. 

This section discusses analytical results for the sixteen marine surface sediment samples 
collected near the Denny Way site and compares the trace metals and trace organics data to 
sediment chemical criteria specified under SMS and PSDDA. Complete chemistry analytical 
results are included as Appendix A. A summary of analytical results for conventional 
parameters and for metals and organic compounds regulated under SMS and PSDDA are 
presented in Table 2. 

4.1 Conventionals 
Conventionals analytical results are presented normalized to dry weight in units of milligrams 
per kilogram (mg/Kg DW) for ammonia nitrogen, TOC, and total sulfides. Results for PSD, 
solids, and volatile solids are presented as percent on a wet weight basis. 

The patterns of particle size distribution vary widely at the Denny Way site. PSD results indicate 
the following environments: 

a very sandy environment at station D W P - 1 0  near the existing CSO outfall; 
an area of deposition near the location of the new, deeper outfall with a higher percentage of 
fine material at stations D W P - 8  and DWMP-9; 
and two nearshore areas that are fairly gravelly at stations D W P - 5  and D W P -  13. 

Other stations at the Denny Way site were generally a "silty-sand environment. TOC 
concentrations ranged from 3,350 to 33,100 mgKg DW, or approximately 0.3 to 3.3%. TOC 
distribution was somewhat correlated with the distribution of fine material, as expected. 

Ammonia nitrogen was detected in all 16 samples at concentrations ranging from 1.86 to 8.97 
mg/Kg DW. Total sulfides were also detected in all 16 samples concentrations ranging from 
4.43 to 630 mg/Kg DW. The ranges for both ammonia nitrogen and total su~fide~concentrations 
were fairly large, however, a correlation between these parameters and other conventional 
parameters was not evident. 

4.2 Trace Metals 
Trace metals results are presented in normalized to dry weight in units of mg/Kg DW. With the 
exception of mercury, all trace metals were detected at concentrations below SQS or PSDDA 
screening level chemical criteria. 



Mercury was detected in samples collected from all sixteen stations at concentrations ranging 
from 0.052 to 0.741 mgIKg DW. Mercury concentrations exceeded the SQS chemical criterion 
of 0.41 m a g  DW at five stations and exceeded the CSL chemical criterion of 0.59 m a g  DW 
at four stations. Figure 3 shows the relative distribution of mercury concentrations detected at 
the Denny Way site. 

4.3 Trace Organics 
Trace organic results are reported in units of micrograms per kilogram normalized to dry weight 
( p a g  DW) for ionic organic compounds such as phenolics, acids, and alcohols, as well as the 
chlorinated pesticides, and volatile organic compounds. SMS generally requires that results for 
non-ionizable organic compounds be normalized to organic carbon for comparison with 
sediment chemical criteria. These compounds include polynuclear aromatic hydrocarbons 
(PAHs), phthalates, chlorobenzenes, some miscellaneous compounds, and polychlorinated 
biphenyls (PCBs). These non-ionic organic compounds are presented in units of milligrams per 
kilogram normalized to organic carbon ( m a g  OC). Two non-ionic compounds, 
hexachloroethane and 1,3-dichlorobenzene do not have SMS chemical criteria. Results for these 
two compounds are presented in units of & K g  DW for comparison with PSDDA chemical 
criteria. 

4.3.1 Non-Ionic BNAs 
Analytical results for the complete list of BNA compounds are included in Appendix A. Those 
BNA compounds regulated under SMS andlor PSDDA are reported in Table 2. 

4.3.1.1 Polynuclear Aromatic Hydrocarbons (PAHs) 
One or more low molecular weight (LPAH) or high molecular weight (LPAH) PAHs were 
detected in all sixteen samples. The reported chrysene concentration of 133 mg/Kg OC at station 
DWMP-05 exceeded the SQS chemical criterion of 110 m a g  OC. With the exception of 
station DWMP-01, reported PAH concentrations at all other stations were below SQS or PSDDA 
screening level chemical criteria. Reported concentrations of five HPAH compounds, as well as 
the total HPAH value, in the sample collected from station DWMP-01 exceeded SQS chemical 
criteria. These concentrations, however, were all below the associated CSL chemical criteria. 

4.3.1.2 Chlorobenzenes 
1,4-Dichlorobenzene was detected in one sample. The reported 1,4-dichlorobenzene 
concentration of 0.0489 mg/Kg OC in the sample collected from station DWMP-08 is below the 
SQS chemical criterion of 3.1 mg/Kg OC. Other chlorobenzene compounds were not detected. 

4.3.1.3 Phthalates 
Benzyl butyl phthalate was detected in 15 of 16 samples at concentrations ranging from 1.89 to 
34.8 m a g  OC. Benzyl butyl phthalate concentrations exceeded the SQS chemical criterion of 
4.9 m a g  OC at nine stations. Figure 4 shows the relative distribution of benzyl butyl phthalate 
concentrations detected at the Denny Way site. 

Bis(2-ethylhexyl) phthalate was detected in all 16 samples at concentrations ranging from 17.6 to 
304 mg/Kg OC. Bis(2-ethylhexyl) phthalate concentrations exceeded the SQS chemical criterion 
of 47 m a g  OC at four stations and exceeded the CSL chemical criterion of 78 mgKg OC at 



three stations. Figure 5 shows the relative distribution of bis(2-ethylhexyl) phthalate 
concentrations detected at the Denny Way site. 

Di-N-butyl phthalate was also detected in all sixteen samples, at concentrations all well below 
the SQS chemical criterion of 220 mgKg OC. The QA data review indicated that analytical 
results for this compound were negatively impacted by laboratory contamination, indicated by its 
presence in analytical method blanks. Data for this compound should be viewed in light of this 
information. 

4.3.2 Ionic BNAs 
Benzoic acid was the only ionic BNA compound detected in these samples. It was detected in all 
sixteen samples at concentrations ranging from 145 to 392 & K g  DW. These concentrations are 
all below the SQSICSL criterion of 650 & K g  DW. 

4.3.3 Chlorinated Pesticides 
4,4'-DDD was detected in all 16 samples at concentrations ranging from 0.974 to 20.0 pgKg 
DW. 4,4'-DDE was detected in 14 of 16 samples at concentrations ranging from 0.37 to 3.07 
pg/Kg DW. 4,4'-DDT was not detected. The PSDDA chemical criteria for this class of organic 
compounds are based on total DDT, which is a sum of the reported DDD, DDE, and DDT 
concentrations. "Total DDT" concentrations exceeded the PSDDA screening level criterion of 
6.9 & K g  DW at nine stations. Total DDT concentrations did not exceed either the PSDDA 
bioaccumulation trigger or maximum level chemical criteria (50 and 69 pg/Kg DW, 
respectively) at any station. Other target chlorinated pesticide compounds were not detected in 
any sample. Figure 6 shows the relative distribution of total DDT concentrations detected at the 
Denny Way site. 

4.3.4 PCBs 
PCBs were detected at all sixteen stations at concentrations ranging from 6.19 to 35.1 mgKg OC 
(total PCBs). Reported total PCB concentrations were comprised exclusively of ~ roc lo r s@ 1248, 
1254, and 1260. Total PCB concentrations exceeded the SQS chemical criterion of 12 mg/Kg 
OC at 10 of 16 stations. Total PCB concentrations did not exceed the CSL of 65 mg/Kg OC at 
any station. Figure 7 shows the relative distribution of total PCB concentrations detected at the 
Denny Way site. 

4.3.5 Volatile Organic Compounds 
Target volatile organic compounds were not detected in any sample. The MDL for ethylbenzene 
exceeded the PSDDA screening level chemical criterion of 10 pgKg DW in six of 16 samples. 
MDL values for these six samples ranged from 1 1 to 13 & K g  DW. 

5 SUMMARY AND CONCLUSIONS 

Sixteen marine surface sediment samples were collected between April 9 and 19,2001 in the 
vicinity of existing and planned outfalls for the Denny WayILake Union CSO control project. 
Samples were collected from the 0 to 2 cm depth stratum and submitted for chemical analysis. 
Sampling and analysis was performed to characterize sediment quality near the existing and 
planned outfalls prior to construction activities. The work was performed as part of a long-term 



sediment monitoring program to establish a baseline against which future sediment quality at the 
site could be compared. The long-term sediment monitoring program is required under the 
project Biological Opinion issued by NMFS. 

Chemical analysis included sediment conventional parameters to assess physical characteristics 
and sediment quality, and trace metals and organic compounds that are regulated under SMS and 
PSDDA. Data have been summarized and presented for comparison to SQS and CSL chemical 
criteria, as well as PSDDA screening level and maximum level chemical criteria. 

Based on sample analytical results, conditions of the surface marine sediment in the vicinity of 
the Denny WayLake Union CSO control project outfalls can be characterized by: 

a wide variety of particle size distributions, including depositional areas with a high 
percentage of fine material, areas of silty-sand, a very sandy area near the existing outfall, 
and gravelly areas at two nearshore locations; 
a wide range of concentrations of TOC, ammonia nitrogen, and total sulfides; 
mercury concentrations exceeding the SQS chemical criterion at five stations and exceeding 
the CSL chemical criterion at four stations; 
benzyl butyl phthalate concentrations exceeding the SQS chemical criterion at nine of 16 
stations; 
bis(2-ethylhexyl) phthalate concentrations exceeding the SQS chemical criterion at four 
stations and exceeding the CSL chemical criterion at three stations; 
total PCB concentrations exceeding the SQS chemical criterion at ten of 16 stations; and 
total DDT concentrations exceeding the PSDDA screening level chemical criterion at nine of 
16 stations. 

Total PCB concentrations did not exceed the CSL and total DDT concentrations did not exceed 
either PSDDA bioaccumulation trigger or maximum level chemical criteria. Bis(2-ethylhexyl) 
phthalate and mercury exceeded the CSL chemical criteria at three and four stations respectively. 
Stations at the Denny Way site with CSL chemical criteria exceedances are shown in Figure 8. 

Data from this study indicate that marine sediment in the vicinity of existing and planned outfalls 
for the Denny WayLake Union CSO control project has been impacted by historic discharges 
from the existing CSO outfall and other sources. Trace metals and organic compounds detected 
at concentrations that exceed sediment chemical criteria are similar to those found in another 
recent study performed at the site (SEA, 1998). Data from both of these studies will be used as a 
baseline, against which to monitor sediment quality after construction and during operation of 
the new Denny WayILake Union CSO control project outfalls, as well as after sediment 
remediation efforts at the site. 
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Figure 2 
Denny WayILake Union CSO Control Project 
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Figure 3 
Denny WayILake Union CSO Control Project 

Pre-Construction Sediment Monitoring 
Relative Concentrations of Mercury 
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Figure 4 
Denny Waynake Union CSO Control Project 

Pre-Construction Sediment Monitoring 
Relative Concentrations of Benzyl Butyl Phthalate 
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Denny WayJLake Union CSO Control Project 
Pre-Construction Sediment Monitoring 
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Figure 6 
Denny WayJLake Union CSO Control Project 

Pre-Construction Sediment Monitoring 
Relative Concentrations of Total DDT 
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Figure 7 
Denny WayJLake Union CSO Control Project 

Pre-Construction Sediment Monitoring 
I Relative Concentrations of Total PCBs 
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Figure 8 
Denny WaytLake Union CSO Control Project 

Pre-Construction Sediment Monitoring 
Stations Exceeding a CSL Chemical Criterion 





Table I 
Sediment Chemistry Sample Location Coordinates 
Pre-Construction Sediment Characterization Study 
Denny Way/Lake Union CSO Control Project 

*Stations DWMP-10 and DWMP-13, both inshore stations, were relocated in the field due to shallow water depth that precluded sampling in the original locations. 

Sampling Station Coordinates (State Plane NAD83) 
Grab 1 Grab 2 Grab 3 Average Prescribed Off By (feet) 

Station 
DWMP-1 

Northing Easting 

22881 1 1264048 
Northing Easting 

228810 1264052 
Northing Easting 

228810 1264052 
Northing Easting 

228810 1264051 
Northing Easting 

228813 1264047 
Northing Easting 

3 4 





Miscellaneous 
Dibenzofuran 
Hexachlorobutadiene 

~exachloroethane'~' 
N-Nitrosodiphenylamine 
PCBs 
Total PCBs 

Ionic Organics (pg/Kg DW) 
Benzoic Acid 
Benzyl Alcohol 
2-Methylphenol 
4-Methylphenol 
2,4-Dimethylphenol 
Pentachlorophenol 
Phenol 

Pesticides (pg /Kg DW) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Total DDT 

Aldrin 

Chlordane 

Dieldrin 
Gamma-BHC (Lindane) 

Heptachlor 

Volatile Organics (pg/Kg DW 
Ethylbenzene <MDL (8.4) <MDL (9.9) <MDL (6.7) <MDL (8.7) <MDL (10) <MDL (7.0) <MDL (8.6) ' 
Trichloroethene (TCE) <MDL (13) <MDL (8.4) <MDL (11) <MDL (9.91 <MDL (6.7) <MDL (8.7) <MDL (10) <MDL (12) <MDL (13) <MDL (7.0) <MDL (8.6) 

Tetrachloroethene (PCE) <MDL (13) <MDL (8.4) <MDL (11) <MDL (9.9) <MDL (6.7) <MDL (8.7) <MDL (10) <MDL (12) <MDL (13) <MDL (7.0) <MDL (8.6) 

Total Xylenes <MDL (13) <MDL (8.4) <MDL (11) <MDL (9.9) <MDL (6.7) <MDL (8.7) <MDL (lo) <MDL (12) <MDL (13) <MDL (7.0) <MDL (8.6) 

Notes 
(1) - Criteria from Chapter 173-204 WAC - Sediment Quality Standard (SQS) values with the exception of antimony, nickel, 1,3-dichlorobenzene, hexachloroethane, pesticides, and 

(2) - 
(3) - Maximum Level criterion not provided. Numeric criterion is PSDDA Bioaccumulation Trigger (BT). 
(4) - Analytical results provided in pg/Kg DW (not mg/Kg OC) for comparison to dry weight PSDDA criteria. 

mg/Kg DW - Milligrams per kilogram normalized to dry weight (based on sample-specific percent solids analysis). 
pg/Kg DW - Micrograms per kilogram normalized to dry weight (based on sample-specific percent solids analysis). 
mg/Kg OC - Milligrams per kilogram normalized to organic carbon (based on sample-specific total organic carbon analysis). 

n/a - Not applicable (no criterion given). 
<MDL (#) - Analytical result is less than the Method Detection Limit (MDL). Value in parentheses is numeric MDL. 

LPAHs - Low molecular weight polynudear aromatic hydrocarbons. 
HPAHs - High molecular weight polynuclear aromatic hydrocarbons. 

PCBs - Polychlorinated biphenyls. 
Shaded Cell (gray) - MDL exceeds SQS/SL or CSL/ML criterion. 

Highlighted Cell (yellow) - Analytical result exceeds SQS/SL criterion. 
Highlighted Cell (blue) - Analytical result exceeds CSL/ML criterion. 
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PROJECT: 423001 

Parameters 

COMBINED LABS 

M-CV ASTM W22 

Clav ' 

Units 

% 

King County Environmental Lab Analytical Report 
Locator: DWMP-04 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-4 
Matrix: S A L M R S E D  
% Solids: 50.4 

Value Qual MDL RDL 
- Cq Waght Basm 

15.6 0.1 - -, 
Gravel ' 7.7 0.1 % 
p+O.OO ' 4.7 0.1 Yo 
p+l.OO ' 3.7 0.1 Yo 
p+10.0 4.7 0.1 Oh 
p+lO.O(more than) ' 8.7 0.1 % 
p+2.00 ' 4.5 0.1 % 
p+3.00 ' 7.6 0.1 Yo 
p+4.00 9.6 0.1 Yo 
p+5.00 ' 16.1 0.1 Yo 
p+6.00 ' 12.5 0.1 Yo 
p+7.00 ' 9.4 0.1 Yo 
p+8 00 ' 6.4 0.1 % 
p+9.00 ' 4.4 0.1 % 
p-1.00 ' 4.1 0.1 Yo 
p-2.00 ' 3.6 0.1 % 
p-2.00(less than) ' <MDL 0.1 % 
Sand ' 30.1 0.1 % 
Silt ' 44 4 0.1 Yo 
M-CV EPA9060-PSEP% (03-04-002-001) 

Total Organic Carbon 33100 1300 2560 mglKg 

1W31101 - preconstructlon monltonng a m p  report - revlsed Data Management and Analysis Section Comprehensive Report #I00838 Page 1 of 20 

Locator: DWMP-03 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-3 
Matrix: S A L M R S E D  
% Solids: 44.1 

Value Qual MDL RDL Units 
- Dry We~ghl Basis 

17.1 0.1 % 

Locator: DWMP-01 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
LabID: L20541-1 
Matrix: SALTWRSED 
% Solids: 39 

Value Qual MDL RDL Units 
- Dry Weight Baas 

17.8 0.1 % 
9.4 0.1 YO 
5.1 0.1 Yo 
5.9 0.1 Yo 
3.5 0.1 % 
7.5 0.1 % 
9.8 0.1 % 

10.9 0.1 Yo 
8.4 0.1 Yo 
11 0.1 % 

10.8 0.1 % 
7 0.1 % 

6.2 0.1 Yo 
4.6 0.1 Yo 

7 0.1 Yo 
2.4 0.1 Yo 

<MDL 0.1 YO 
40.1 0.1 YO 

35 0.1 % 

15800 990 1980 mglK! 
M-CV SM2540-G (02-01-007-W1) 

Total Solids ' 39 0.005 0.01 % 
Total Volatile Solids 13.3 0.0128 0.0256 % 
M e V  SM4500-NHf-G (050J404M)l) 

Ammonia Nitrogen 8.97 0.64 1.28 mglKg 
M e V  SM4500S2-D, EPA378.2 

Total Sulfide 156 28 28.2 mglKg 
M-ES NONE 

Sampcoordxl ' 1264048 ft 
Sampcoordx2 1264052 ft 
Sampcoordx3 ' 
Sampcoordyl ' 22881 1 R 
Sampcoordy2 ' 228810 ft 
Sampcoordy3 ' 
Sample Depth ' 9 m 
Sample Start Time ' 1006 hr 
Sediment Sampling Depth ' 11 cm 
Sediment Sampling Range ' 0-2 cm none 
Sediment Type 23P30 none 

Locator: DWMP-02 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-2 
Matrix: S A L M R S E D  
% Solids: 59.5 

Value Qual MDL RDL Units 
- Dry We~ghl Basts 

11.4 0.1 Yo 

50.4 0.005 0.01 % 
5.3 0.00992 0.0198 % 

2.22 0.5 0.992 mglK! 

9.33 2 1.98 mgIK! 

59 5 0.005 0.01 % 
4.77 0.0084 0.0168 % 

. 2.24 0.42 0.84 mglKg 

7.56 1.5 1.5 mglKg 

44.1 0.005 0.01 % 
7.28 0.0113 0.0227 % 

2.81 0.57 1.13 mglKg 

27.2 2.5 2.49 mglKg 

1263916 ft 
1263926 ft 
1263923 ft 
228771 R 
228765 R 
228772 R 

12 m 
1057 hr 

10 cm 
0-2 cm none 
23P30 none 

1263845 ft 
1263855 ft 

228644 ft 

1263631 R 
1263630 n 
1263638 R 
228557 R 

228637 R 

16 m 
1222 hr 

17 cm 
0-2 cm none 
23N20 none 

228539 R 
228552 ft 

23 m 
1330 hr 

14 cm 
0-2 cm none 
23N20 none 



King County Environmental Lab Analytical Report 
PROJECT: 423001 Locator. DWMP-01 

Descrip: DENNY WAY MONlTORl 
Sampled. Apr 09. 2001 
Lab ID: L20541-1 
Matrix: SALTVVTRSED 
% Sohds: 39 

Parameters Value Qual MDL RDL Units 
- Dry Welght Bas~s 

COMBINED LABS 
Tidal Condition E none 
Tide Heiaht ' 5 fl 

Zinc. Total. ICP 136 0.64 3.21 malKc 
M-OR EPA 3SSOB18270C 17-3-01-004) 

& ,. , - '".- "J,.y 

4-Bromo~henvl Phenvl Ether <MDL 23 46.2 uaIKc . , - .  
4-Chlorophenyl Phenyl Ether <MDL 33 66.7 uglK( 
4-Methylphenol <MDL 41 82.1 uglK( 
Acenaphthene 103 18 35.9 uglK< 
Acenaphthylene 285 38 76.9 uglK( 
Aniline <MDL,X 49 97.4 uglK( 
Anthracene 1500 G 10 20.5 ualKc 

10/31/01 - preconstruct~on monltonng comp report - rev~sed 

,cator: DWMP-02 Locator: DWMP-03 
escrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
arnpled Apr 09, 2001 Sampled: Apr 09, 2001 
ab ID: L20541-2 Lab ID: L20541-3 
latrix: SALTVVTRSED Matrix: SALTVVTRSED 
, Solids: 59.5 % Solids: 44.1 

Value Qual MDL RDL Units Value Qual MDL RDL Units 
- Dry Welght Bas~s - Dry Weight Basis 

none S none 
2 n -0.1 ft 

- - - - 
~ ~ . 7  . 

<MDL 22 43.7 uglKg <MDL 29 59 uglK< 
cMDL 27 53.8 uglKg <MDL,G 36 72.6 uglK< 

71.8 12 23.5 ugIKg 92.1 16 31.7uglK< 
50.4 RDL 25 50.4 ugIKg 43 <RDL 34 68 uglK< 

<MDL.X 32 63.9 uglKg <MDL,X 43 86.2 uglK( 
373 G 6.7 13.4 uglKg 447 G 9.1 18.1 uglK$ 
753 X 3.4 6.72 uglKg 601 X 4.5 9.07 uglK< 
810 X 5 10.1 uglKg 612 X 6.8 13.6 uglKg 

1000 X.L 5 10.1 uglKg 782 X,L 6.8 13.6 uglKg 

Data Management and Analysis Section Comprehensive Report #IM)B3a 

Dcator: DWMP-04 
escrip: DENNY WAY MONlTORl 
ampled: Apr 09, 2001 
ab ID. L20541-4 
latrix: SALTWTRSED 

Solids: 50.4 

Value Qua1 MDL RDL Units 
-Dry Weight Basis 

none 
-0.1 ft 

Page 2 of 20 
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PROJECT. 423001 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report 
Locator: DWMP-01 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09, 2001 
Lab ID: L20541-1 
Matrix: SALMRSED 
% Solids: 39 

Value Qual MDL RDL Units 
- Dry Weight Basls 

Locator: DWMP-02 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09, 2001 
Lab ID: L20541-2 
Matrix: S A L M R S E D  
% Solids: 59.5 

; 1) Value Qua1 MDL RDL 
- Dry Welght Bass 

Locator: DWMP-03 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09, 2001 
Lab ID: L20541-3 
Matrix: SALTWTRSED 
% Solids: 44.1 

Units 11 Value Qual MDL RDL 
- Dy Weight Basis 

Locator: DWMP-04 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09. 2001 
Lab ID: L20541-4 
Matrix: SALTWTRSED 
% Solids: 50.4 

units 1 Value Qual MDL RDL 
- Dry We~ghl Basis 

Units 

10/31/01 - preconstnrct~on mon~tonng comp repofl- revnsed Data Management and Analysis Section Compmhmslve Repod L10083a Page 3 of 20 



King County Environmental Lab Analytical Report 
PROJECT: 423001 

Parameters 

COMBINED LABS 

Value Qual MDL RDL Units Value Qual MDL RDL Units Value Qual MDL RDL 
- Dry Weight Bas6 - Dry Weight Balls - Dry Weight Basis 

Locator: DWMP-01 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-1 
Matrix: SALTWRSED 
% Solids: 39 

Locator: DWMP-04 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09, 2001 
Lab ID: L20541-4 
Matrix: S A L M R S E D  
% Solids: 50.4 

units ll Value Qual MDL RDL Units 
- Dry We~ght Barir 

Locator: DWMP-02 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-2 
Matrix: S A L M R S E D  
% Solids: 59.5 

Aroclor 1016 <MDL 6.9 13.7 uglKg <MDL 5.4 10.6 ug/K( 
Aroclor 1221 <MDL 6.9 13.7 uglKg <MDL 5.4 10.6 uglK( 
Aroclor 1232 <MDL 6.9 13.7 uglKg <MDL 5.4 10.6 ug/K( 
Aroclor 1242 <MDL 6.9 13.7 uglKg <MDL 5.4 10.6 ug/K( 
Aroclor 1248 109 6.9 13.7 uglKg 27.6 5.4 106 ug/K{ 
Aroclor 1254 231 6.9 13.7 uglKg 68.5 5.4 10.6 uglK( 
Aroclor 1260 193 G 6.9 13.7 uglKg 77.4 G 5.4 10.6 uglK( 
Beta-BHC <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK( 
Chlordane <MDL 2.6 5.13 uglKg <MDL 0.54 1.06 uglKl 
Delta-BHC <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Dieldrin <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK( 
Endosulfan I <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK( 
Endosulfan II <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 ugIK! 
Endosulfan Sulfate <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Endrin <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Endrin Aldehyde <MDL,G 0.69 1.37 uglKg <MDL.G 0.54 1.06 uglK! 
Gamma-BHC (Lindane) <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Heptachlor <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Heptachlor Epoxide <MDL 0.69 1.37 uglKg <MDL 0.54 1.06 uglK! 
Methoxychlor <MDL 3.3 6.85 uglKg <MDL,E 2.6 5.3 ugIK! 
Toxaphene <MDL 6.9 13.7 uglKg <MDL 5.4 10.6 ugIK! 
M.OR EPA 82608 (7-3-02402) 

1.1.2-Trichloroethylene <MDL 13 25.6 uglKg <MDL 9.9 19.8 uglK! 
Ethylbenzene <MDL 13 25.6 uglKg <MDL 9.9 19.8 ugIK! 
Tetrachloroethylene <MDL 13 25.6 uglKg <MDL 9.9 19.8 ugIK! 
Total Xylenes <MDL 13 25.6 uglKg <MDL 9.9 19.8 uglK! 

Not converted to dry weight bass for 
this parameter 

1 

Locator: DWMP-03 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09. 2001 
Lab ID: L20541-3 
Matrix: S A L M R S E D  
% Solids: 44.1 

10131101 - preconstnrct~on monltonng comp report - revlsed 

1 1 1 1 

Data Management and Analyaia Section Comprehensive Report U10083a 

1 1 1 1 1 1 
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PROJECT: 423001 

Parameters 

COMBINED LABS 

M a  ASTM M 2 2  

Clav ' 

King County Environmental Lab Analytical Report 
Locator: DWMP-05 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-5 
Matrix: SALTWTRSED 
% Solids: 74.8 

Value Qual MDL RDL 
- l 3 y  Weight Basis 

Locator: DWMP-06 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09. 2001 
Lab ID: L20541-6 
Matrix: S A L M R S E D  
% Solids: 57.4 

Units (1 Value Qual MDL RDL 
- Dry Welght Basis 

Units Value Qua1 MDL RDL Units Value Qual MDL RDL 
- Dry Weight Basis - Dry Wei~ht Basis 

Locator: DWMP-07 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 
Lab ID: L20541-7 
Matrix: S A L M R S E D  
% Solids: 49.9 

Units 

% 

Locator: DWMP-08 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 
Lab ID: L20541-8 
Matrix: S A L M R S E D  
% Solids: 42.6 

10/31/01 . preconstructlon mondonng comp report - rev~sed Data Managamant and Analysis Section Comprehensive Report #10083a Page 5 of 20 

M e V  SMZYO-G (0501407401) 
Total Solids 74.8 0.005 0.01 % 
Total Volatile Solids 2.57 0.00668 0.0134 % 
MlCV S M m H 3 - G  (050WM-001) 

Ammonia Nitrogen 7.78 1.7 3.34 mglKg 
MlCV SM4500S2-D. EPA376.2 
Total Sulfide w.8 6.6 6.55 mg/Kg 
M-ES NONE 

Sampcoordxl ' 1263840 ft 
Sampcoordx2 ' 1263838 R 
Sarnpwordx3 * 
Sampcoordyl * 229037 R 
Sampcoordy2 229032 ft 
Sarnpcoordy3 * 
Sample Depth ' 4 m 
Sample Start Time ' 900 hr 

57.4 0.005 0.01 % 
1 1  4.65 

1.86 0.44 0.871 mglKg 

8.01 1.7 1.69 mglKg 

1263543 ft 
1263538 R 

228845 R 
228851 R 

20 m 
1542 hr 

49.9 0.005 0.01 % 
1 4.99 0.01 0.02 % 

2.97 0.5 1 mglKg 

60.1 4.2 4.21 mglKg 

14 cm 
0-2 cm none 
23N20 none 

Sediment Sampling Depth ' 5 cm 17 cm 
Sediment Sampling Range ' 0-2 cm none 0-2 cm none 
Sed~ment Type 34830 none 23N20 none 

42.6 0.005 0.01 YO 
7.98 0.0117 0.0235 % 

2.7 0.59 1.17 mgl6 

30.5 2.3 2.35 m g K  

17 cm 
0-2 cm none 
23N20 none 

1263346 R 
1263350 R 
1263351 R 
228656 R 
228663 R 
228658 R 

29 m 
1431 hr 

1263326 n 
1263335 A 
1263336 A 
228911 R 
228920 R 
228914 ft 

24 rn 
1038 hr 



King County Environmental Lab Analytical Report 
PROJECT 423001 

Parameters 

COMBINED LABS 

Locator: DWMP-05 Locator: DWMP-06 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 Sampled: Apr 09, 2001 
Lab ID: L20541-5 Lab ID: L20541-6 
Matr~x: SALTWTRSED Matrix: SALTWRSED 
% Sol~ds: 74.8 % Solids: 57.4 

Value Qual MDL RDL Units Value Qual MDL RDL Units 
- Dry Welght Basls II - Dry We~ght Basis 

Tidal Condition E none F none 
Tide Heiaht ' 8 ft 11 4 fi - 
M N T  EPA 245.5 (06-01-03) 

Mercurv. Total. CVAA 1 0.16 <RDL 0.035 0.34 ma/K, 

- ., - .  
2-Chloronaphthalene <MDL 21 42.8 uglKg <MDL 28 55.7 uglK! 
2-Chlorophenol <MDL.G 11 21.4 uglKg <MDL.G 14 27.9ug/K! 
2-Methylnaphthalene ,27 <RDL 19 37.4 uglKg <MDL 24 48.8 uglK! 
2-Methylphenol <MDL 25 50.8 uglKg cMDL 33 66.2 uglK! 
2-Nitrophenol <MDL 20 40.1 uglKg <MDL 26 52.3 uglK! 
4-Bromophenyl Phenyl Ether <MDL 12 24.1 uglKg I <MDL 16 31.4 uglK! 
4-Chlorophenyl Phenyl Ether <MDL 17 34.8uglKg <MDL 23 45.3 uglK! 
4-Methvlohenol <MDL 21 42.8 ualKa <MDL 28 55.7 ualKc 

., - ,, - .  
Acenaohthvlene 42 9 20 40.1 u a l ~ a l l  <MDL 26 52.3 ualKc 

ocator: DWMP-07 
lescrip: DENNY WAY MONlTORl 
ampled: Apr 09. 2001 
ab ID: L20541-7 
latrix: SALTVVTRSED 
b Sohds: 49.9 

Value Qual MDL RDL Units 
- Dry We~ght Bas~s 

none 

ocator: DWMP-08 
lescrip: DENNY WAY MONlTORl 
ampled: Apr 10, 2001 
ab ID: L20541-8 
latrix: SALTVVTRSED 
b Solids: 42.6 

Value Qual MDL RDL Units 
- Dry Welght Basls 

none 
4 n 

10131101 - prec~lstmct~on monltonng comp repod - rewed Data Management and Analysis Section Comprehensive Repod H 0083. 
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PROJECT: 423001 

King County Environmental Lab Analytical Report 
Locator: DWMP-05 Locator: DWMP-06 Locator: DWMP-07 Locator: DWMP-08 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 Sampled: Apr 09, 2001 Sampled: Apr 09, 2001 Sampled: Apr 10. 2001 
Lab ID: L20541-5 Lab ID: L20541-6 Lab ID: L20541-7 Lab ID: L20541-8 
Matrix: SALTWTRSED Matrix: SALTWTRSED Matrix: SAL W R S E D  Matrix: SALTVVTRSED 
% Solids 74.8 % Solids: 57.4 % Solids: 49.9 

Parameters 
- Dry Welght Basls - Dry We~ght Basls - Dry Weight Basis - Dry we~gnt h s l s  

10/31/01 - preconstructlon rnonltonng cornp repon - rev~sed Data Management and Analysis Section Comprehensive Report H0083a Page 7 of 20 



King County Environmental Lab Analytical Report 
PROJECT 423001 

Parameters 

COMBINED LABS 

Locator: DWMP-05 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-5 
Matrix: S A L M R S E D  
% Solids: 74.8 

Value Qual MDL RDL 
- Dry Wetght Basis 

Locator: DWMP-06 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 09. 2001 
Lab ID: L20541-6 
Matrix: SALTVVTRSED 
% Solids: 57.4 

Units 11 Value Q w l  MDL RDL 
- Dry Weight Basis 

Locator: DWMP-07 Locator: DWMP-08 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 09, 2001 Sampled: Apr 10, 2001 
Lab ID: L20541-7 Lab ID: L20541-8 
Matrix: SALTWTRSED Matrix: SALTWTRSED 
% Solids: 49.9 % Solids: 42.6 

Value Qual MDL RDL Units Value Qual MDL RDL Unitr 
- Dry Weight Basis - Dry Weight Basm 

Aroclor 1016 <MDL 3.6 7.13 uglKg 
Aroclor 1221 <MDL 3.6 
Aroclor 1232 <MDL 3.6 7.13 uglKg <MDL 9.29 uglKg <MDL 10.7 uglKg <MDL 12.5 ug/K! 

7.1 3 ug/Kg g<< Aroclor 1242 <MDL 3.6 7.13 uglKg <MDL 4.7 9.29 uglKg <MDL 5.4 10.7 uglKg <MDL 6.3 12.5 uglK! 
Aroclor 1248 21.9 3 6 7.13 ualKa 32.2 4.7 9.29 ualKa 35.1 5.4 10.7 ualKa 83.3 12 5 ua1K1 

M-OR EPA 82608 174-02-0021 11 11 
1,1,2-Trichloroethylene <MDL 6.7 13.4 uglKg <<< Ethylbenzene <MDL 6.7 13.4 uglKg <MDL 17.4 ug1Kg <MDL 20 uglKg <MDL 23.5 uglK 
Tetrachloroethylene <MDL 6.7 13.4 uglKg <MDL 17.4 ugIKg <MDL 20 uglKg <MDL 23.5 uglK 
Total Xylenes <MDL 6.7 13.4 uglKg <MDL 8.7 17.4 ugIKg <MDL 20 ugIKg <MDL 23.5 uglK 

Not converted to dry weight basis for 
th~s  parameter 

10131101 - preconstrucbon monltorlng comp report - revised 

I I I I 

Data Management and Analysis Section Comprehenalve Report H0083a 

I I t I I I 

Page B of 20 

I I 



I C 

PROJECT: 423001 

King County Environmental Lab Analytical Report 
Locator: DWMP-09 Locator: DWMP-I 0 Locator: DWMP-11 Locator: DWMP-12 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10. 2001 Sampled: Apr 19. 2001 Sampled: Apr 10, 2001 Sampled: Apr 10. 2001 
Lab ID: L20541-9 Lab ID: L20541-10 Lab ID: L20541-11 Lab ID: L20541-12 
Matrix: SALTWTRSED Matrix: SALTVVTRSED Matrix: SALTVVTRSED Matrix: SALTVVTRSED 
% Solids: 39.4 % Solids: 71.5 % Solids: 57.9 % Solids: 37.3 

Parameters 
- Dry Weight Basis - hy Weight Basis - Dry Weight Basis - Dry Weight Basis 

COMBINED LABS 

M-CV ASTM MZZ 

1W31101 - preconstnxtlon monitoring comp report - revised Data Management and Analysis Section Comprehensive Report H0083a Page 9 of 20 



King County Environmental Lab Analytical Report 
PROJECT: 423001 

Parameters 

COMBINED LABS 

Locator: DWMP-09 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-9 
Matrix: SALTWTRSED 
% Solids: 39.4 

Value Qual MDL RDL 
- Dry Weight Earls 

Locator: DWMP-10 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 19. 2001 
Lab ID: L20541-10 
Matrix: S A L M R S E D  
% Souds: 71.5 

Value Qual MDL RDL Units 
- Dry Weight Basis 

Locator: DWMP-11 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10. 2001 
Lab ID: L20541-11 
Matrix: S A L M R S E D  
% Solids: 57.9 

i 1) Value Q U ~ I  MDL RDL 
- Dry Weight Basis 

Locator: DWMP-12 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-12 
Matrix: SALTWTRSED 
% Solids: 37.3 

Units II Value Qual MDL RDL Units 
- Dry Weight Basis 

10/31/01 - preconstnrction monitoring comp report - revised 

Tidal Condition E none 
Tide Height ' 2 ft 
M-MT EPA 245.5 (OBO%OO&OO3) 

Mercury. Total, CVAA 0.741 0.051 0.5 mglKg 
M-MT EPA30SOPJ6010B (0602-004002) 

Antimony. Total. ICP <MDL,G 3.8 19 mglKg 
Arsenic. Total. ICP 12 <RDL 6.3 31.7 mglKg 
Cadmum, Total, ICP 0.76 <RDL,L 0.38 1.9 mglKg 
Chromium, Total, ICP 50.5 0.63 3.17 mglKg 
Copper, Total, ICP 69.8 0.51 2.54 mglKg 
Lead. Total, ICP 73.4 3.8 19 mglKg 
Nickel, Total. ICP 45.7 2.5 12.7 mglKg 
Silver, Total, ICP 2.99 0.51 2.52 mg/Kg 
Zinc, Total. ICP 105 0.63 3.17 mglKg 
MIOR EPA 3550W8270C 17-341MUI 

Data Management and Analysis Section Comprehensive Report L10083a 

- -  - 

Page 10 of 20 

F none 
8 ft 

0.2 <RDL 0.028 0.274 mglKg 

<MDL,G 2.1 10.6 mglKg 
6.2 <RDL 3.5 17.8 mglKg 

0.46 <RDL,L 0.21 1.06 m g l ~ g  
41.7 0.35 1.78 mglKg 
69.2 0.28 1.41 mglKg 
99.7 2.1 10.6 mglKg 
30.3 1.4 7.08 mglKg 
1.94 0.28 1.37 mglKg 
96.1 0.35 1.78 mglKg 

E none 
1 ft 

0.477 0.035 0.344 mglKg 

<MDL,G 2.6 12.6 mglKg 
6.6 <RDL 4.1 20.9 mglKg 

1 0.47 <RDL,L 0.26 1.26 mg1Kg 
27.1 0.41 2.09 mg1Kg 
34.9 0.33 1.68mglKg 
34.4 2.6 12.6 mgIKg 
24.2 1.7 8.39 mglKg 

1.1 <RDL 0.35 1.69 mg1Kg 
77.7 0.41 2.09 mglKg 

S none 
0 R 

0.571 0.054 0.531 mglK$ 

<MDL,G 4 20.3 mglK( 
16 <RDL 6.7 33.8 mglK$ 

0.99 <RDL.L 0.4 2.03 mglK$ 
55 0.67 3.38 mglK! 

68.1 0.54 2.71 mglK! 
89.8 4 20.3 mglK! 
52.3 2.7 13.6 mglK! 
2.95 0.54 2.66 mglK! 
118 0.67 3 38 mglK! 



I I 

PROJECT. 423001 

King County Environmental Lab Analytical Report 
Locator: DWMP-09 Locator: DWMP-10 Locator: DWMP-11 Locator: DWMP-12 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 Sampled: Apr 19, 2001 Sampled: Apr 10. 2001 Sampled: Apr 10, 2001 
Lab ID: L20541-9 Lab ID: L20541-10 Lab ID: L20541-11 Lab ID: L20541-12 
Matrix: SALWRSED Matrix: SALTWRSED Matrix: SALTWTRSED Matrix: SALTWRSED 
% Solids: 39.4 % Solids: 71.5 % Solids: 57.9 % Solids: 37.3 

Parameters 
- Ry Welght Bass - Dry Welght Bas~s - Dry Welght Basis - Dry Welghl Basis 

COMBINED LABS 

10131/01 - preconstnrct~on mon~tor~ng comp report - revised Data Management and Analysis Section Comprehensive Report YlW83a Page 11 of 20 



King County Environmental Lab Analytical Report 
PROJECT. 423001 

Parameters 

COMBINED LABS 

Locator: DWMP-09 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10. 2001 
Lab ID: L20541-9 
Matrix: SALTVVTRSED 
% Solids: 39.4 

Value Qual MDL RDL 
- Dry Welghl Basls 

Locator: DWMP-10 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 19, 2001 
Lab ID: L20541-10 
Matrix: SALTWRSED 
% Solids: 71.5 

Units Value Qual MDL RDL 
- Dry Weipht Basis 

Locator: DWMP-11 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10. 2001 
Lab ID: L20541-11 
Matrix: SALTVVTRSED 
% Solids: 57.9 

Value Qual MDL RDL Units 
- Dry Weight Balls 

Aroclor 1016 <MDL 6.9 13.5 uglKg cMDL 4.7 9.21 uglKc 
Aroclor 1221 <MDL 6.9 13.5 uglKg cMDL 4.7 9.21 ug lK~  
Aroclor 1232 <MDL 6.9 13.5 uglKg cMDL 4.7 9.21 uglKg 
Aroclor 1242 <MDL 6.9 13.5 uglKg cMDL 4.7 9.21 uglK( 
Aroclor 1248 90.9 6.9 13.5 uglKg 38.7 4.7 9.21 ug/Kg 
Aroclor 1254 376 6.9 13.5 uglKg 93.3 4.7 9.21 uglK< 
Aroclor 1260 189 G 6.9 13.5 uglKg 69.6 G 4.7 9.21 ug/K( 
Beta-BHC cMDL 0.69 1.35 uglKg cMDL 0.47 0.921 ug/K( 
Chlordane cMDL 2.5 5.08 uglKg cMDL 0.47 0.921 uglK< 
Delta-BHC cMDL 0.69 1.35 uglKg <MDL 0.47 0.921 uglK( 
Dieldrin cMDL 0.69 1.35uglKg cMDL 0.47 0.921 uglKs 
Endosulfan I cMDL 0.69 1.35 uglKg cMDL 0.47 0.921 uglKs 
Endosulfan ll <MDL 0.69 1.35 uglKg cMDL 0.47 0.921 uglK( 
Endosulfan Sulfate <MDL 0.69 1.35 ugIKg cMDL 0.47 0.921 uglKs 
Endrin <MDL 0.69 1.35 uglKg <MDL 0.47 0.921 uglKs 
Endrin Aldehyde <MDL,G 0.69 1.35 uglKg cMDL.G 0.47 0.921 uglK( 
Gamma-BHC (Lindane) <MDL 0.69 1.35 uglKg <MDL 0.47 0.921 uglK( 
Heptachlor <MDL 0.69 1.35 uglKg <MDL 0.47 0.921 uglK( 
Heptachlor Epoxide <MDL 0.69 1.35 uglKg <MDL 0.47 0.921 uglK( 
Methoxychlor <MDL,E 3.3 6.78 uglKg cMDL,E 2.2 4.61 uglK( 
Toxaphene <MDL 6.9 13.5 uglKg <MDL 4.7 9.21 uglK( 
M-OR EPA 82608 (7-3-02.002) 

1 .I ,2-Trichloroethylene <MDL 13 25.4 uglKg cMDL 8.6 17.3 uglK( 
Ethylbenzene <MDL 13 25.4 uglKg <MDL 8.6 17.3 uglK( 
Tetrachloroethylene <MDL 13 25.4 uglKg <MDL 8.6 17.3 uglK( 
Total Xylenes <MDL 13 25.4 ug/Kg <MDL 8.6 17.3 uglK( 

Not converted to dry weight basis for 
this parameter 

I 

10/31/01 - preconstmct~m monltonng comp report - revlsed 

I I I I 

Data Management and Analysis Section Comprwhenslve Report X10083a 

I I I I I I 

ocator: DWMP-12 
lescrip: DENNY WAY MONlTORl 
ampled: Apr 10. 2001 
ab ID: L20541-12 
latrix: SALTWRSED 
; Solids: 37.3 

Value Qual MDL RDL Units 
- Dry We~ght Basts 

Page 12 of 20 

I I 
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PROJECT. 423001 

King County Environmental Lab Analytical Report 
Locator: DWMP-12 Locator: DWMP-13 Locator: DWMP-14 Locator: DWMP-15 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10. 2001 Sampled: Apr 19. 2001 Sampled: Apr 10, 2001 Sampled: Apr 10, 2001 
Lab ID: L20541-13 Lab ID: L20541-14 Lab ID: L20541-15 Lab ID: L20541-16 
Matrix: SALTWTRSED Matrix: SALTWTRSED Matrix: SALTWTRSED Matrix: SALTWTRSED 
% Solids: 24.4 % Solids: 81.2 % Solids: 52.9 

Parameters 
- M y  Weight Basis - Dly Weight Basis - M y  Weight Basis - Dly Weight Basis 

COMBINED LABS 

M e V  ASTM W22 

10131101 - preconslruction monitoring comp report - revsed Data Management and Analysis Ssdion Comprahensive Report #10083a Page 13 of 20 





I I 

PROJECT 423001 

King County Environmental Lab Analytical Report 
Locator DWMP-12 Locator: DWMP-13 Locator: DWMP-14 Locator: DWMP-15 
Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 Sampled: Apr 19, 2001 Sampled: Apr 10, 2001 Sampled: Apr 10. 2001 
Lab ID: L20541-13 Lab ID: L20541-14 Lab ID: L20541-15 Lab ID: L20541-16 
Matrix: SALTVVTRSED Matrix: SALTWRSED Matrix: SALTWRSED Matrix: SALTVVTRSED ' 

% Solids: 24.4 % Solids: 81.2 % Solids: 52.9 

Parameters 
- thy Weight Basis - CQ Weight Basis - Dry Weight Basis - Dry Weight Basis 

10/31101 - preconslruction rnonitonng cornp repon - revlsed Oata Management and Analysis Section Comprehensive Report UIW83a Page 15 of 20 



King County Environmental Lab Analytical Report 
PROJECT: 423001 

Parameters 

COMBINED LABS 

Locator. DWMP-12 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-13 
Matrix: SALTVVTRSED 
% Solids: 24.4 

Value Qual MDL RDL Units 
- Dry Welghl Basjs 

Aroclor 1016 <MDL 11 21.8 uglKg 
Aroclor 122 1 <MDL 11 21.8 uglKg 
Aroclor 1232 <MDL 11 21.8 uglKg 
Aroclor 1242 <MDL 11 21.8 ualKa - - 
Aroclor 1248 57.8 11 21.8 ualKa 

~ - "  * 

Aroclor 1254 123 11 21.8 uoIKo 
- -0  a 

Aroclor 1260 111 G 11 218 uglKg 
Beta-BHC <MDL 1 1 2 18 uglKg 
Chlordane <MDL 1.1 2.18ugn<g 
Delta-BHC <MDL 1.1 2.18 uglKg 
Dieldrin <MDL 1.1 2.18 ualKa " " 
Endosulfan I <MDL 1 1 2 18 ualKa -. - -w - -0 

Endosulfan II <MDL 1.1 2.18uglKg 
Endosulfan Sulfate <MDL 1.1 2.18uglKs 
Endrin <MDL 1 1 2.18 uglKg 
Endrin Aldehyde <MDL,G 1.1 2.18 uglKs 
Gamma-BHC (Lindane) <MDL 1.1 2 . 1 8 u g l K ~  
Heptachlor <MDL 1.1 2.18uglKg 
Heptachlor Epoxide <MDL 1.1 2.18 u g l K ~  
Methoxychlor <MDL,E 5.3 10.9 u g l K ~  
Toxa~hene cMDL 11 21.8 ualKc - - 
M Q R  EPA 82608 17-2-024021 

Ethylbenzene <MDL 20 41 u g l K ~  
Tetrachloroethylene <MDL 20 41 ugIKg 
Total Xylenes <MDL 20 41 ug/Kg 
' Not converted to dry weight basis for . . 

thls parameter 

xator: DWMP-13 
escrip: DENNY WAY MONlTORl 
ampled: Apr 19, 2001 
ab ID: L20541-14 
atrix: S A L M R S E D  
I Solids: 81.2 

Value Qual MDL RDL 
- Dry Welght Basis 

Locator: DWMP-14 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-15 
Matrix: S A L M R S E D  
% Solids: 54 

Units 1( Value Qua MDL RDL Units 
- Dry Weight Basis 

Locator: DWMP-15 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10, 2001 
Lab ID: L20541-16 
Matrix: SALTVVTRSED 
% Solids: 52.9 

' II Value Qual MDL RDL Units 
- Dry Weight Bas~s 

10/31/01 - preconstnrctlon rnonltonng cornp report - revlsed 

I I I I 

Data Management and Analysis Section Comprehensive Report #10083a 

I I I I I I 
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E S 

PROJECT 423001 

Parameters 

COMBINED LABS 

M-CV ASTM D422 

Clav ' 

King County Environmental Lab Analytical Report 
Locator: DWMP-16 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 10, 2001 
Lab ID: L20541-17 
Matrix: SALTWTRSED 
% Solids: 47.4 

Units 

% 

Value Qual MDL RDL Units 
- Dry Welght Basis 

-.-, - 

Gravel ' 16.3 0.1 YO 5.4 E 0.1 YO 
p+O.OO ' 6.9 0.1 Yo 2.2 0.1 Yo 
p+1 .OO ' 6 0.1 % 6.2 0.1 Yo 
p+lO.O ' 4.7 0.1 Yo 1.2 0.1 Yo 
p+lO.O(more than) ' 8.9 0.1 % 2.7 0.1 % 
p+2.00 ' 7 0.1 % 24.2 0.1 % 
p+3.00 7.4 0.1 % 27.4 0.1 % 
p+4.00 6.9 0.1 % 14.1 0.1 70 
p+5.00 ' 8 6 0.1 Yo 9.2 0.1 % 
p+6.00 ' 8.6 0.1 Yo 2.9 0.1 Yo 
p+7.00 ' 5.8 0.1 % 1.7 0.1 Yo 
p+8.00 ' 5.9 0.1 % 1.2 0.1 % 
p+9 00 ' 7 0.1 % 1.4 0.1 Yo 
p-1 .OO ' 9.8 0.1 % 4 0.1 % 
p-2 00 ' 6.6 0.1 % 1.4 0.1 % 

p-2.00(less than) ' <MDL 0.1 % <MDL 0.1 70 
Sand ' 34 1 0.1 % 74.2 0.1 YO 
Silt ' 28.9 0.1 % 15.1 0.1 O/o 

Locator: DWMP-BREFI 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 19, 2001 
Lab ID: L20541-18 
Matrix: S A L M R S E D  
%Solids: 71.8 

Locator: DWMP-BREFI 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 19, 2001 
Lab ID: L20541-19 
Matrix: S A L M R S E D  
% Solids: 69.5 

Value Qual MDL RDL Units 
- Dq Welght Basis 

0.36 0.719 mglK 

M-ES NONE 

Sarnpwordxl ' 1262981 1259451 1259458 

Sam~coordx2 ' 1262964 1259461 1259465 

Value Qual MDL RDL 
- Dry Weight Basis 

-- 

M=CV EPAWBO-PSEP% (03MW2-001) 
Total Organic Carbon 17000 1100 2110 mglKgl 
M e V  SM2540-G (03-01 W7-001) 
Total Solids ' 47.4 0.005 0.01 % 
Total Volatile Solids 5.82 0.0105 0.0211 % 

10/31/01 - preconstruct~on mon~lonng comp reparl - revised Data Management and Analysia Section Comprehensive Report X10083a 

8640 700 1390 mglKg 

71.8 0.005 0.01 % 
2.55 0.00696 0.0139 % 

- - r - - ~  

Sampcoordx3 ' 
Sampcoordyl ' 229347 R 
Sampcoordy2 ' 229356 R 
Sampcoordy3 ' 
Sample Depth ' 24 m 
Sample Start Tme ' 1430 hr 
Sediment Sampling Depth ' 14 cm 
Sediment Sampling Range ' 0-2 cm none 
Sediment Type 23N40 none 

Page 17 of 20 

10100 720 1440 mglK 

69.5 0.005 0.01 % 
2.55 0.00719 0.0144 % 

1259458 R 
218625 R 
218629 R 
218631 R 

28 m 
1143 hr 

6 cm 
0-2 cm none 
32530 none 

1 218631 R 
218641 R 

28 m 
1220 hr 

7 cm 
0-2cm nont 
32840 none 



PROJECT: 423001 

King County Environmental Lab Analytical Report 

10/31/01 - preconstnrcflon monttonng comp report - rev~sed Data Management and Analyrlr Section Compmhenr~ve Repolt H W83a 

1 1 1 1 I I 1 I I I I 1 

Page l a  of 20 

I I 

Locator: DWMP-BREFI 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 19, 2001 
Lab ID: L20541-19 
Matrix: SALTWTRSED 
% Solids: 69.5 

Locator: DWMP-16 
Descrp DENNY WAY MONITOR1 
Sampled, Apr 10. 2001 
Lab ID: L20541-17 
Matr~x: SALTWTRSED 
% Solids. 47.4 

Locator: DWMP-BREFI 
Descrip: DENNY WAY MONITOR1 
Sampled: Apr 19. 2001 
Lab ID: L20541-18 
Matrix: SALTWTRSED 
% Solids: 71.8 



B P 

PROJECT 423001 

Parameters 

COMBINED LABS 

King County Environmental Lab Analytical Report 
Locator: DWMP-16 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 10. 2001 
Lab ID: L20541-17 
Matrix SALTWRSED 
% Solids: 47.4 

Value Qual MDL RDL 
- Dry Welght Basis 

Locator: DWMP-BREF1 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 19, 2001 
Lab ID: L20541-18 
Matrix: S A L M R S E D  
% Solids: 71.8 

Locator: DWMP-BREFI 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 19, 2001 
Lab ID: L20541-19 
Matrix: SALTWRSED 
% Solids: 69.5 

Units ; 1 Value Qua MDL RDL 
- Dry Welght Basis 

Value Quai MDL RDL Units 
- Dry Weight Bass 

Units 

10131101 - preconstruct~on mon~lonng comp report - revtsed Data Management and Analysis Section Comprehensive Repod H0083a Page 19 of 20 



King County Environmental Lab Analytical Report 
PROJECT 423001 

Parameters 

COMBINED LABS 

Locator DWMP-16 
Descr~p DENNY WAY MONlTORl 
Sampled Apr 10. 2001 
Lab ID L20541-17 
Matr~x SALTWTRSED 
% Sol~ds 47 4 

Value Qual MDL RDL 
- Dry Welght Bas~s 

Locator: DWMP-BREFI 
Descrip. DENNY WAY MONlTORl 
Sampled: Apr 19, 2001 
Lab ID: L20541-18 
Matrix: SALTVVTRSED 
% Solids: 71.8 

Unftr / Value Qua MDL RDL 
- Dry Welghl Basts 

Locator: DWMP-BREF1 
Descrip: DENNY WAY MONlTORl 
Sampled: Apr 19, 2001 
Lab ID: L20541-19 
Matrix: SALTVVTRSED 
% Solids. 69 5 

units ll Value Qual MDL RDL Unit! 
- Dry Weighl Basis 

10131101 - preconstnrcllon monitoring comp report - revlsed 

R I I a 

Aroclor 1016 <MDL 5.7 112  uglKg 
Aroclor 1221 <MDL 5.7 11.2 uglKg 
Aroclor 1232 <MDL 5 7 11.2 uglKg 
Aroclor 1242 cMDL 5.7 11.2 uglKg 
Aroclor 1248 29.3 5.7 11.2 uglKg 
Aroclor 1254 66.5 5.7 11.2 uglKg 
Aroclor 1260 62 7 G 5.7 11.2 uglKg 
Beta-BHC <MDL 0.57 1.12 uglKg 
Chlordane <MDL 0.57 1.12 uglKg 
Delta-BHC <MDL 0.57 1.12 uglKg 
D~eldrin <MDL 0.57 1.12 uglKg 
Endosulfan I <MDL 0.57 1.12 ug1Kg 
Endosulfan ll <MDL 0.57 1.12 uglKg 
Endosulfan Sulfate <MDL 0.57 1.12 uglKg 
Endrin <MDL 0.57 1.12 uglKg 

Endrin Aldehyde <MDL,G 0.57 1.12 uglKg 
Garnma-BHC (Lindane) <MDL 0.57 1.12 uglKg 
Heptachlor <MDL 0.57 1.12 uglKg 
Heptachlor Epoxide <MDL 0.57 1.12 uglKg 
Methoxychlor <MDL.E 2.7 5.63 uglKg 

Toxaphene <MDL.E 5.7 11.2 uglKg 
M-OR EPA 82608 (7-3-02-002) 

1.1.2-Tnchloroethylene <MDL 11 21.1 uglKg 
Ethylbenzene <MDL 11 21.1 ug1Kg 
Tetrachloroethylene <MDL 11 21.1 uglKg 
Total Xylenes <MDL 11 21.1uglKg 
+ LI I n l , - 4 n A  l- A * .  ... - : - L 1  L - - ; -  I-- 1.0, COl,.rL,ru L U  u,), rrr,y,,, "aala mu, 

Data Management and Analysis Section Comprehensive Report M0083a 

I a a a a a 

<MDL 3.9 7.67 u g K  
<MDL 3.9 7.67 ug1Ki 
<MDL 3.9 7.67 ug1Ki 
<MDL 3.9 7.67 uglK1 

8.65 3.9 7.67 uglK1 
18.8 3.9 7.67 u g K  
15.3 G 3.9 7.67 uglK~ 

<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 ug/K 
<MDL 0.39 0.767 ug1K 
<MDL 0.39 0.767 uglK 

<MDL,G 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 
<MDL 0.39 0.767 uglK 

<MDL,E 1.9 3.84 uglK 
<MDL,E 3 9 7.67 uglK 

<MDL 7.2 14.4 uglK 
<MDL 7.2 14.4 uglK 
<MDL 7.2 14.4 uglK 
<MDL 7.2 14.4 uglK 
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INTRODUCTION 

This quality assurance (QA) narrative is intended to document the QA review conducted on the 
chemistry analyses performed for the Denny Way 1 Lake Union CSO Pre-construction Sediment 
Characterization Project. The QA narrative is organized into the five sections listed below. 

General Comments 
Sample Collection 
Conventional Analyses 
Metal Chemistry 
Organic Chemistry 

An overview of the approach used for the QA review is detailed in the General Comments 
section. Additional information specific to each analysis is included in the appropriate analytical 
section. 

This QA review and narrative (specifically defined as QA1) have been conducted in accordance 
with guidelines established through the Puget Sound Dredged Disposal Analysis (PSDDA) 
program and the Sediment Management Standards (WAC 173-204-610). Other approaches 
incorporated in the QA review have been established through collaboration between the King 
County Environmental Laboratory (KC Laboratory) and the Washington State Department of 
Ecology (Ecology) Sediment Management Unit. 



GENERAL COMMENTS 

Scope of Samples Submitted 
This QA review is associated with marine sediment samples collected in April. 2001 as part of the 
Denny Way I Lake Union CSO Pre-construction ~edimeht characterization project. 

Except where noted in the subcontracting sections of this QA review, all analyses have been 
conducted by the King County Environmental Laboratory (KCEL). Sediment analytical data are 
reported with associated data qualifiers and have undergone QA1 review, as summarized in this 
narrative report. 

Completeness 
Completeness has been evaluated for this data submission and QA review by considering the 
following criteria: 

Comparing reported data to the planned project analyses summarized in Table 1. 
Compliance with storage conditions and holding times. 
Frequency of analysis of the complete set of quality control (QC) samples outlined in Table 2. 

Subcontracted Analyses 
Analyses that have been subcontracted and the issues associated with these subcontracted 
analyses are noted in this narrative. 

Methods 
Analytical methods are noted in the applicable analytical sections of this QA review. 

Target Lists 
The reported target lists have been compared to the target analytes listed in Table 1 - Marine 
Sediment Quality Standards Chemical Criteria and Table 3 - Puget Sound Marine Sediment 
Cleanup Screening Levels Chemical Criteria contained in Chapter 173-204 WAC. 

Detection Limits 
The KC Laboratory distinguishes between the reporting detection limit (RDL) and the method 
detection limit (MDL). 

The RDL is defined as the minimum concentration of a chemical constituent that can be 
reliably quantified. 

0 The MDL is defined as the minimum concentration of a chemical constituent that can be 
detected. 

Some subcontracted laboratory data are available with an MDL only, in accordance with the 
subcontracting laboratory policies. All analytical parameters are reported with detection limit(s). 
For some methods the detection limits reported may vary from sample to sample depending on 
the amount of sample analyzed and any additional dilutions required. 

Storage Conditions and Holding Times 
Storage conditions and holding times have been evaluated using guidelines established during 
the Third Annual PSDDA Review Meeting. The approach used to evaluate Total Organic Carbon 
for holding time has been established between the KC Laboratory and Ecology during previous 
QA1 review efforts. Extraction and analysis holding times for each method are summarized in 
each analytical section. 



Method Blanks 
Method blank results have been used to evaluate the possible laboratory contamination of 
samples. Method blank results have been reviewed for the presence of analytes detected at or 
greater than the MDL. 

Standard Reference Materials 
Standard reference material (SRM) recoveries have been used to evaluate possible low or high 
analytical bias on a batch-specific basis. SRM analysis is included with metals and selected 
organic and -conventional parameters (see Table 2). SRMs are purchased from the National 
Institute of Standards and Technology (NIST) or National Research Council of Canada and have 
certified analyte values. Lab Control Samples (or spiked blanks) may also be analyzed by the 
analytical laboratory as part of overall quality control but the results are not used to qualify the 
sample data. 

Matrix Spikes 
Matrix spike recoveries have been used to evaluate possible low or h~igh analytical bias on a 
matrix and batch-specific basis. Matrix spikes are analyzed with metals, organics and selected 
conventionals parameters (see Table 2). 

Laboratory Replicate Samples 
Replicate analysis (laboratory duplicates or triplicates) is used as an indicator of method precision 
and is used to qualify data on an analyte and batch-specific basis. Not all replicate data are 
used, however, as an indicator for data qualification. Only sets of replicate results which include 
at least one result greater than the RDL are considered for data qualification. These guidelines 
have been used to account for the fact that precision obtained near the detection limit is not 
representative of precision obtained throughout the entire analytical range. 

Surrogates 
Surrogate recoveries have been used to evaluate possible low or high analytical bias on a 
sample-specific basis. Surrogates are only analyzed for organic parameters. 

Data Qualifiers 
The data qualification system used for this data submission is presented in Table 3. These data 
qualifiers address situations that require qualification and generally conform to QA1 guidance. 
Changes made to SRM data qualification have been discussed with and approved by the 
Sediment Management Unit of Ecology. Table 3 also shows the qualifiers used for the Sedqual 
electronic data format. 

Units and Significant Figures 
Data have been reported in accordance with laboratory policy at the time of data generation. Data 
generally have been reported to three significant figures i f  above the RDL a n i  two significant 
figures if equal to or below the RDL. 



SAMPLE COLLECTION 

This section describes sampling activities associated with the collection of 17 marine sediment 
samples on 419-1912001. All sampling activities were conducted following guidance suggested in 
the Puget Sound Protocols (PSEP, 1996 and 1998). 

Sampling locations (stations) were selected and the prescribed coordinates determined prior to 
field actiiities. The prescribed station coordinates are presented in the following table. Also 
presented in the table are the actual coordinates recorded during sampling activities. All station 
coordinates are recorded in state plane coordinate system North American Datum 1983 (NAD83). 

L20541-14 
0411 010 1 
0411 9/01 
0411 910 1 
0411 910 1 

(field replicate) 

DWMP-13 229640 
228941 
229635 
229594 
229539 

126331 7 
1263041 
1263320 
1263382 
126341 1 



The field coordinates for each grab sample are expected to be within a 6-meter (18 feet) radius of 
the prescribed station coordinates. All grab samples were within these acceptance limits except 
for DWMP-12 (field replicate), which each had one of the individual grabs outside the acceptance 
limits, and DWMP-13, which had two of the three grabs outside the acceptance limits. Station 
DWMP-13 was near shore where the shoreline armoring made it difficult to collect grabs within 
the 6-meter radius. 

0411 9/01 

Sample Descriptions 

(field replicate) 
218641 

Lab Sample # 

DO541 -1 
L20541-2 
L20541-3 
L2054 1-4 
L20541-5 
L20541-6 

1259465 

Sample Collection 

Surface Grabs 
Surface Grabs 

Station Name 

DWM P-0 1 
DWMP-02 

L20541-7 
L20541-8 
L20541-9 
L20541-10 

DWMP-03 
DWMP-04 
DWMP-05 
DWM P-06 

L20541-11 
L20541-12 
L20541-13 

L20541-14 
L20541-15 
L20541-16 

Sediment Depth 
(from surface) 
2 cm 
2 cm 

DWMP-07 
DWMP-08 
DWMP-09 
DWMP-10 

L20541-17 
L20541-18 
L20541-19 

Sediment grab samples were collected from the King County research vessel Liberty, which is 
equipped with a differential global positioning system (DGPS). Field coordinates were recorded 
using DGPS for each deployment of the grab sampler as it contacted the sediment. 
For chemistry analyses, composite sediment samples were to be obtained using three separate 
grab deployments from each station. For ten of the samples, the composite was generated using 
only two separate deployments but collecting sample from separate Van Veen samplers. 
Coordinates for each grab sampler deployment are included in the previous table. 

Sample Usage 

Chemistry 
Chemistw 

Surface Grabs 
Surface Grabs 
Surface Grabs 
Surface Grabs 

DWMP-11 
DWMP-12 
DWMP-12 (field 
replicate) 
DWMP-13 
DWMP-14 
DWMP-15 

I (field replicate) I 

Surface Grabs 
Surface Grabs 
Surface Grabs 
Surface Grabs 

DWMP-16 
DWMP-BREF1 
DWMP-BREF1 

I (field repkate) 

2 cm ' chemist4 

Surface Grabs 
Surface Grabs 
Surface Grabs 

Surface Grabs 
Surface Grabs 
Surface Grabs 

2 cm 
2 cm 
2 cm 
2 cm ' chemist4 

Surface Grabs 
Surface Grabs 
Surface Grabs 

Chemistry 
Chemistry 
Chemistw 

2 cm 
2 cm 
2 cm 
2 cm 
2 cm 
2 cm 

2 cm 
2 cm 
2 cm 

Chemistry 
Chemistry 
Chemistw 
chemist4 
Chemistry 
Chemistry 
(field replicate) 
Chemistry 
Chemistry 
Chemistrv 

2 cm ' chemist6 
2 cm 
2 cm 

Chemistry 
Chemistrv 



Sample Collection and Handling 
Seventeen marine sediment grab samples, including one field replicate, were collected on April 9, 
10 and 19, 2001 from the ~ e n n ~  Way 1 Lake Union cso  re-construction Characterization 
Project site. One marine sediment grab sample and a field duplicate was collected April 19 from 
a proposed benthic taxonomy reference area near Seacrest Park (station DWMP-BREF1). 
Samples were collected from the top 2 cm for the chemistry aliquot of sediment using a tandem, 
stainless steel, modified, 0.1 m2 Van Veen grab sampler deployed from the Libertyvia hydrowire. 
Water depth at the 17 subtidal stations ranged between 4-29 meters (not corrected for tide). 
Between 5-17 cm of sediment was recovered in each grab, allowing collection of a sample aliquot 
from the top 2 cm using a 200 cm2 "cookie cutter" and stainless steel spatula. 

Each of the aliquots was placed into a separate stainless-steel bowl, covered with foil between 
grab deployments. After collecting aliquots from three grabs, the sediment sample was 
thoroughly homogenized and sample aliquots split out into pre-labeled containers. Sample 
containers were supplied by the King County Environmental Laboratory and were pre-cleaned 
according to analytical specifications. 

Individual sets of sample compositing equipment were dedicated to each station, precluding the 
need for decontamination of the field gear. The Van Veen grab sampler was decontaminated 
between stations by scrubbing with a brush and ambient seawater, as necessary, followed by a 
thorough in situ rinsing. 

Samples were stored in ice-filled coolers from the time of collection until delivery to the King 
County Environmental Laboratory. Samples were delivered under chain-ofcustody and were 
maintained as such throughout the analytical process. Samples were stored frozen (-18°C) by 
the laboratory until analysis with the exception of samples for particle size distribution (PSD) 
analysis. PSD samples were stored refrigerated at approximately 4°C. A more complete 
description of sample handling and storage can be found in each analytical chemistry section of 
this narrative. 

Copies of chain-ofcustody forms and field sheets are included as an appendix to this QA1 review 
narrative. 



CONVENTIONAL ANALYSES 

Completeness 
Conventional data are reported for all samples and parameters summarized in Table 1. These 
samples were analyzed in association with the complete set of QC samples outlined in Table 2. 

Subcontracted Analyses 
Analysis for Particle Size Distribution (PSD) and Total Sulfides was subcontracted to Rosa 
~nviionmental and Analytical ~esources; Inc. in  Seattle, WA. 

Methods 
Ammonia analvsis was ~erformed in accordance with Standard Method (SM) 4500-NH3-G . . 
following a ~~l~extract ion ' (~ lumb, 1981). PSD analysis was performed in accordance with ASTM 
Method D-422 and Puget Sound Protocols methodologies (page 9 - PSEP, 1986). TOC analysis 
was performed in accordance with SM5310-B and EPA 9060. Total solids and total volatile solids 
analyses were performed in accordance with SM2540-B and SM2540-G, respectively. Total 
sulfide analysis was performed in accordance with PSEP, 1986 and EPA Method 376.2. 

Detection Limits, Units and Significant Figures 
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory 
policy at the time the data were generated. Data are reported to three significant figures for 
results greater than the RDL and two significant figures for results equal to or less than the RDL. 
For results reported with less than two or three significant figures, significant zeroes are implied. 
This may not apply to subcontracted data. 

Storage Conditions and Holding Times 
Sample storage conditions and holding times have been evaluated using guidelines established 
during the Third Annual PSDDA Review Meeting. The dates and holding time criteria for the 
actual storage conditions used for conventional analyses are listed in the table below. am 

Parameter Lab ID# 

Size 11313. 

1 10,14,18, 19 
Solids 1 L20541-138 

Date 1 Date I Date I Sample 
Collected Extracted Analyzed ~ o l d i n g  Time 

419-1 912001 511 512001 5/22/2001 6 months at - 
18°C 

419-1 0/2001 NA 4/16/2001 6 Months at 4°C 

I I I 

419-10/2001 1 NA 1 4/16/2001 1 6 months at - 

Extract 1 1   old in^ ~ i m e  1 I 
14 days at - 

(Total and 
Volatile) 

Total 
Organic 
Carbon 

L20541-93 19 411 0- NA 4/24/2001 18°C 
l9/2OOl 

L20541-1+8,10 419-10/2001 4/16/2001 5/09/2001 6 months at - 6 months at - 
, I  1 18°C 18°C 
L20541-9, 411 0- 4/24/2001 511 612001 
12319 19/2001 

Sample storage conditions and holding times were met for all samples in this data submission. 



Method Blanks 
Method blanks were analyzed in connection with ammonia nitrogen/solids/totaI sulfides/total 
organic carbon analyses. All method blanks results were less than the MDL. 

Standard Reference Materials 
An SRM (Buffalo River Sediment) was analyzed in connection with TOC analysis. The percent 
recovery for the SRM analysis was within the 80 to 120% QC limits. An SRM-was not available 
for any other Conventionals parameter, although lab control samples were successfully analyzed 
for ammonia nitrogen and total sulfides. 

Matrix Spikes 
The matrix spike recoverv for ammonia nitrogen was within the 75 to 125% QC limits for all 
samples.   he matrix spike recovery for total sk ide  was within the 65 to 135% QC limits, except 
for Total Sulfide parameter for samples L20541-10, -14, -1 8 and -19.-The matrix spike of sample 
L20541-10 for total sulfide had a recovery of 52%, below the 65 - 135% control window. The 
probable cause was reported to be matrix interference. The total sulfide results for samples 
L20541-10, -14, -18, and -19 were qualified with a 'G' to show that the matrix spike associated 
with these samples had a recovery below the acceptance range. Since the lab control samples 
were acceptable, no corrective actions were taken based on the matrix spike results. 

Laboratory Replicate Samples 
Laboratory triplicate samples were analyzed for all conventional parameters. The percent relative 
standard deviations (%RSD) for all triplicate analyses were less than or equal to the 20% QC 
limit, except for the second set of PSD analyses for Gravel. 

All Gravel results for Samples L20541-10, -14, -18 and -19 are therefore qualified with the E flag. 
This category represents less than 1% of the total particle distribution of the sample analyzed in 
triplicate. Higher variability is expected for Gravel results that represent 10% or less of the total 
and therefore no corrective action was taken. 



METALS CHEMISTRY 

Completeness 
Metal chemistry data are reported for all samples and parameters summarized in Table 1. These 
samples were analyzed for mercury and other metals in association with the complete set of QC 
samples outlined in Table 2. 

All samples were re-analyzed for Silver on 5115-16/2001 due to an unacceptable lab duplicate 
result for Silver in the original ICP analysis batch (5/9/2001). 

Methods 
Mercury analysis was performed in accordance with EPA Method 7471. Analysis for other metals 
was performed in accordance with EPA method 305016010. 

Target List 
The reported target list includes all metals specified in Table I. 

Detection Limits, Units and Significant Figures 
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory I 

policy a t  the time the data were generated.- Data are reported to three significant figures for 
results greater than the RDL and two significant figures for results equal to or less than the RDL. 
For results reported with less than two or three significant figures, significant zeroes are implied. 

I 

Storage Conditions and Holding Times 
Sample storage conditions and holding times have been evaluated using guidelines established 
during the Third Annual PSDDA Review Meeting. The dates and holding time criteria for the 
actual storage conditions used for metals analyses are listed in the table below. 

Parameter 

Total Metals 
(except Silver) 

Total Silver 

Sample storage conditions and holding times were met for all samples in this data submission. 

Lab ID# 

L20541-1 to 

, I I 

Method Blanks 
All metals method blanks results were less than the MDL. 

-1 9 
L20541-1 to 
-1 9 

Total Mercury 

Standard Reference Materials 
The SRM analyzed in association with samples included in this data submission is NRCC PACS 
1. This SRM hss certified values for all reported elements but Silver. An SRM recovery less than 
the QC limit of 80% has not been used to qualify metals data for ICP analysis because the 
digestion technique used is different from the technique used during analysis to determine the 
SRM values. Only SRM recoveries greater than 120% for metals (other than Mercury) will be 
used to qualify data. 

Date 
Collected 

419-1912001 

419-1 9/2OOl 

The SRM recovery for Mercury was within the 80 to 120% limit. All ICP metals SRM recoveries 
were less than the QC limit of 120%, except for Cadmium, which had a recovery of 126%. 
Cadmium results for all samples have therefore been qualified with the L flag. 

Date 
Analyzed 

5/14/2001 

Date 
Digested1 
Extracted 
5/9/2001 

L20541-1 to 
-1 9 

511 5l2OOl 

28 days at -1 8°C 

Sample Holding 
Time 

2 Years at -18°C 

NA 419-1 9/2OOl 

DigestatelExtract 
Holding Time 

6 months 

5/16/2001 

4/26/2001 

2 Years at -18°C 

4/30/2001 

6 months 



Matrix Spikes 
All matrix spike recoveries were within the 75 to 125% QC limits, except for Antimony, which had 
a recovery of 37%. Antimony results for all samples have therefore been qualified with the G flag. 

Laboratory Replicate Samples 
The relative percent differences (RPDs) for laboratory duplicate results for the final data sets 
were less than the QC limit of 20%. The original ICP analysis performed on 5/14/2001 had an 
RPD for Silver that was greater than the 20% acceptance limit. All samples were therefore re- 
digested and re-analyzed on 5115-16/2001, which had acceptable RPD results for Silver. Silver 
results are being reported for all samples from this re-analysis. 



ORGANIC CHEMISTRY 

Completeness 
Organics data are reported for all samples and parameters summarized in Table 1. These 
samples were analyzed in association with the complete set of QC samples outlined in Table 2. 

Methods 
BNA analysis was performed in accordance with EPA method 8270. VOA analysis was 
performed in accordance with EPA method 8260B. PCB and chlorinated pesticides analysis was 
performed in accordance with EPA methods 8082 and 8081A. 

Target List 
The reported BNA target list includes all compounds specified in Table I - Marine Sediment 
Quality Standards Chemical Criteria and Table 3 - Puget Sound Marine Sediment Cleanup 
Screening Levels Chemical Criteria contained in Chapter 173-204 WAC with the exception of 
benzo(j)fluoranthene. The KC Laboratory has verified that analytical conditions are sufficient to 
calculate a total benzofluoranthene result using the reported b and k isomers. 

Reported PCB data include Aroclors 101 6, 1221,1232,1242, 1248, 1254, and 1260. 

Chlordane results are reported using the combined concentrations of alpha and gamma 
Chlordane. 

Interferences 
The conditions for the PCBIchlorinated pesticides and BNA analyses were adjusted to allow 
maximum sensitivity for these methods in order to meet the Marine Sediment Quality Standards 
Chemical Criteria for all appropriate parameters. Under these analysis conditions, the relatively 
high levels of PCBs and PAHs in nearly all the samples interfered with the detection and 
quantitation of certain parameters. For selected samples (L2054l-l,2,3,7,8,9,l2,i5,l6), 
detection limits for Chlordane were elevated due to interference from PCB components. Samples 
L20541-2319 showed unacceptably low Continuing Calibration Verification checks for DDE, 
DDD, DDT and Methoxychlor. Continuing Calibration Verification for Toxaphene also failed for 
L20541-143 19. Results for these parameters and specific samples have been qualified with an 
E flag. It was decided that diluting the samples and re-analyzing to eliminate the interference 
would result in unacceptably high detection limits for these parameters therefore the original 
results are reported. 

Units and Significant Figures 
For analyses performed at the KC Laboratory, data are reported in accordance with laboratory 
policy at the time the data were generated.- Data are reported to three significant figures for 
results greater than the RDL and two significant figures for results equal to or less than the RDL. 
For results reported with less than two or three significant figures, significant zeroes are implied. 

Storage Conditions and Holding Times 
Sample storage conditions and holding times have been evaluated using guidelines established 
during the Third Annual PSDDA Review Meeting. The dates and holding time criteria for the 
actual storage conditions used for organics analyses are listed in the following table. 



I I - I I PCBs I 1 1912001 1 I 

I 

W 

rn Sample storage conditions and holding times were met for all samples in this data submission. 

m 

Method Blanks 
1. BNAs 
The method blank analyzed with BNAs for L20541-1+19 had a result above the MDL for Di-N- 
butyl Phthalate. Sample results for Di-N-Butyl Phthalate for all samples have all been qualified 
with the B flag. All Di-N-Butyl Phthalate results for these samples must be treated as estimated 
values. 

Parameter 

BNAs 

ChloroPestl 

All other method blank results (PCBIchlorinated Pesticides and VOAs ) were less than the MDL. 

Date 
Collected 

419- 
1 91200 1 

419- 

Lab ID# 

L20541-1+19 

L20541-1+19 
1 1 I 

VOAs L20541-1+9 1 419-10101 1 NA 
L20541-10 I 4/19/01 I NA 

Surrogate Recoveries 
1. BNAs 
BNA sample data are qualified with a G flag when the average surrogate recovery for either or 
both the acid and baselneutral fractions are outside the 50 to 150% QC limits. The following table 
summarizes the average surrogate recoveries for those samples that are outside the QC limits 
and the flag applied to the appropriate parameters. All other average surrogate recoveries are 
acceptable. 

2. PCBs and Chlorinated Pesticides 
Chlorinated Pesticides and PCBs are analyzed simultaneously. All parameters reported for a 
sample are qualified when both surrogate recoveries are outside QC limits. The measured 
recovery for at least one surrogate was within the 50 to 150% QC limits for all samples in this 
data submission. 

Date 
Extracted 
4/25/01 

412410 1 

same as sample ' I 

Lab ID# 

L20541-3 

3. VOAs 
Volatile sample data are qualified when any one of the three surrogates fails sediment 
recovery criteria. For each set of analyses, all surrogates passed sediment recovery criteria 
for VOAs. 

Sample Holding 
Time 

1 year at -1 8°C 

1 year at -1 8°C 

Date 
Analyzed 
4/26/01 - 
512910 1 
5/7/01 

4/13/01 
4/20/0 1 

Extract Holding 
Time 

40 days at 4°C 

40 days at 4°C 

14 Days at 4°C 

Average Acid Surrogate 
Recovery 

48 

Flag Applied to Acid 
Compounds 

G 



Standard Reference Materials 
1. BNAs 
The sediment SRM analyzed in association with the reported BNA results is 1941a, certified by 
the National Institute of Standards and Technology (NIST). SRM 1941a has certified 
concentrations for a partial list of compounds for BNA analysis. Results for these compounds for 
all samples in this batch have been qualified based on the SRM recoveries outside the 80 to o 

120% QC limits. The recoveries and flags are summarized in the following table. 

Compound 
Naphthalene 

1 Phenanthrene I 50 I G I 

Fluorene 1 86 I 

L2O54l-l+ 19 
%Recovery I Flag 

Hexachlorobenzene 

I Pvrene I 79 I G I 

21 

An thracene I 78 
Fluoranthene 84 

~&zo(a)anthracene I 80 
Chrvsene 132 I L 

G 

62 

I 

G 

G 

2. PCBs and Chlorinated Pesticides 
The sediment SRM analyzed in association with the reported Chlorinated Pesticides results is 
1941a, certified by the NIST. SRM 1941a contains certified levels of DDE and DDD. The 
sediment SRM analyzed in association with the reported PCB results is HS-2, certified by the 
National Research Council of Canada for Aroclor 1254. The recovery of the certified parameters 
must be within 80 to 120% or the appropriate parameters for all samples are flagged. The SRM 

. ,. - 
Indeno(l,2,3-c,d)pyrene 
Dibenzola. hlanthracene 

results for this batch of samples are summarized below: 

90 I 
138 L 

Compound 
DDE 

. 3. VOAs 
A sediment SRM is not available for VOAs. 

DDD 
Aroclor 1254 

Matrix Spikes 
1. BNAs 

L2OS4l-l+ 19 
%Recovery I Flag 

9 1 
96 

The matrix spike recoveries for each BNA compound must be within the 50 to 150% QC limits. 

7 1 

not, all sample results for the particular compound within the batch of samples must be flagged as 
follows. A G flag is applied if the recovery is between 10 and 50%, an X flag is applied if less 
than 10% recovery and an L flag is applied if greater than 150% recovery. The following table 

G 



summarizes the matrix spike recoveries for specific compounds that are outside the QC limits and 
the appropriate flag. The matrix spike recoveries are acceptable for all other BNA parameters. 

Compound 
Bis(2-Chloroethy1)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1 ,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 

A significant number (50%) of the reported parameters were outside the 50 to 150% acceptance 
limits. As indicated in the table above, many of the parameters had measured background levels 
at or above the spike level. Due to the variability in the background levels, the true spike 
recovery is therefore difficult to accurately measure for these parameters. It is not possible to tell 

L20541-1 + I9  

G 
G 
G 
L 
L 
L 
X 
G 
L 
X 
X 
L 
X 
X 
G 
L 
X 
G 
X 
X 
G 
X 
X 

1,2,4-~richlorobenzene 
Naphthalene 
Hexachlorobutadiene 
Dimethyl Phthalate 
2,6-Dinitrotoluene 
2,4-Dinitrotoluene 
Phenanthrene 
Anthracene 
Di-N-Butyl Phthalate 
Fluoranthene 
Pyrene 
Benzyl Butyl Phthalate 
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethylhexy1)Phthalate 
Di-N-Octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenzo(a, h)anthracene 
Benzo(g, h,i)perylene 
Aniline 

if the unacceptable recovery was due to interference and bias or only due to 
measured background response. 

% Recovery 
28 
41 
9 
12 
13 
0 

44 
40 
38 
26 
152 
232 
185 

-145* 
18* 
219 

-393* 
-271* 
249* 
-1 64* 
-1 52* 
16* 
278 
-1 35* 
21 * 

-118* 
-2* 
49 

-1 3* 
0 

X 
X 

Benzyl Alcohol 0 

2. PCBs and Chlorinated Pesticides 
Separate samples were used for preparing matrix spikes for Pesticides and 
combined parameters may cause interferences for selected pesticides. For 
sample, Aroclor 1260 and 1016 only are used as the spiking parameters. 
Toxaphene were not added as spiked parameters. 

Flag 
G 
G 
X 
G 
G 
X 
G 

* Sample background levels for these parameters exceed the spike levels. 
Coprostanol 

variability of the 

0 

PCBs since the 
the PCB-spiked 
Chlordane and 



The matrix spike recoveries for Pesticide and PCB compounds must be within the 50 to 150% QC 
limits. A G flag is applied if the recovery is between 10 and 509'0, an X flag is applied if less than 
10% recovery and an L flag is applied if greater than 150% recovery. The following table 
summarizes the matrix spike recoveries for specific parameters that were outside the QC limits 
and the appropriate flag. Spike recovery values for all other pesticide and PCB parameters were 
acceptable. 

The sample background level for this parameter exceeds the spike level. 

Compound 
Endrin Aldehyde 
Aroclor 1260 

For Aroclor 1260, all sample results are flagged since it is not possible to tell if the unacceptable 
recovery was due to an interference or bias or only due to variability of the measured background 
response. It is expected that matrix interference contributed to the unacceptable recovery for 
Endiln Aldehyde. 

3. VOAs 
The matrix spike recoveries for each VOA compound must be within the 50 to 150% QC limits. A 
G flag is applied if the recovery is between 10 and 50%, an X flag is applied if less than 10% 
recovery and an L flag is applied if greater than 150% recovery. All parameters showed 
recoveries within the QC limits for the VOA matrix spike. 

L20541-I+ 19 

Laboratory Replicate samples 
Lab Replicate (duplicate) samples for Organics have a QC acceptance limit 100% for the Relative 
Percent Difference (RPD). All duplicate analyses showed acceptable RPD values for BNAs, 
PesticideIPCBs and VOAs. 

% Recovery 
40 
43* 

Flag 
G 
G 



TABLE 1 
SEDIMENT SAMPLE INVENTORY 

Metals = Hg, Sb, As, Cd, Cr, Cu, Pb, Ni, Ag, Zn 
BNAs = Selected BNA parameters including Chlorobenzenes 
VOCs = Ethylbenzene, Tetrachloroethene, Trichloroethene, Total Xylenes 



TABLE 2 
QC SAMPLE FREQUENCY FOR SEDIMENT CHEMICAL AND PHYSICAL PARAMETERS 

Parameter 
Ammonia Nitrogen 

PSD 

I per QC batch I 
Sulfides I 1 per QC batch I See Triplicate 1 5% minimum. 1 I 5% minimum. 1 I No I No 

Solids, Total and 
Volatile 

TOC 

Method Blank 
1 per QC batch 

N o 

I per QC batch I I per QC batch I 
BNAs I 1 per QC batch 1 5% minimum, 1 I No I 5% minimum, 1 I 1 per QC batch I Yes 

1 per QC batch 

1 per QC batch 

Metals 

I perQC batch 1 1 per QC batch I 
PCBsIChlorinated I 1 per QC batch 1 5% minimum, 1 I No I 5% minimum. 1 1 1 ~ e r  QC batch 1 Yes 

Duplicate 
See Triplicate 

See Triplicate 

See Triplicate 

See Triplicate 

1 per QC batch 

L 1 per QC batch I I per QC batch I 

Triplicate 
5% minimum, 1 
per QC batch 

5% minimum, 1 

Pesticides 
VOAs 

per QC batch 
5% minimum, 1 
per QC batch 

5% minimum, 1 

5% minimum, 1 

Matrix Spike 
5% minimum, 1 
per QC batch 

No 

1 per QC batch 

No 

No 

per QC batch 
No 

SRM 
No 

No 

per QC batch 
5% minimum, 1 

Surrogates 
No 

No 

No 

1 per QC batch 

per QC batch 1 
5% minimum, 1 I 1 per QC batch 

No 

No 

N o 

N o 
per QC batch 

5% minimum, 1 No Yes 



Comment Condition to Qualify 
very low matrix spike 
recovery 
low matrix spike recovery 

King County 
Data Qualifier 

X 

G 
I I I 1 I I 

for organics and 

low standard reference 
material recovery 
high standard reference 
material recovery 
high duplicate relative 
percent difference 
high triplicate relative 

metals 
for conventionals 

Sedqual Data 
Qualifier 

X 

G 

high matrix spike recovery I L L > 150% 

G 

L 

E 

E 

detection limit 
contamination reported in 

biased data based on very 
low surrogate recoveries 

Organic QC 
Limits 
< 10% 

< 50% 

standard deviation 
less than the reporting 
detection limit 
less than the method 

> 125% 

G 

L 

E 

E 

I 

biased data based on high I L 

Metal QC 
Limits 
< 10% 

< 75% 

>125% * 

<RDL* * 

cMDL* * 

biased data based on low 
surrogate recoveries 

surrogate recoveries I 

Conventional 
QC Limits 

< 10% 

< 75% * 

< 80% 

> 120% 

>lo0 % 

NA 

G 

T 

U 

4 0 %  I I 
all fraction I NA NA 

NA 

>120% 

>20% 

NA 

I I I 

< 80% 

> 120% 

NA 

> 20% 

NA 

N A 

average surrogate 
recovery for BNAs 

all fraction 
surrogates 

surrogates 
<50% 

all fraction 
surrogates 

>150% 
N A 

average surrogate 
recovery for BNAs 

N A 

NA 

NA NA 

NA 

NA 

average surrogate 
recovery for BNAs 

NA 

NA 

I I I I I I 

* 65% to 135% for Total Sulfides. 

NA 

NA 
I 

** For Sedqual files, <MDL uses a "U" flag, <RDL is not flagged. 

NA NA NA container, hold time, 
 reservation 



CONVENTIONAL ANALYSES QC DATA 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

Jun 01 2001, 11:37 am 

Work Group: WG55039 (NH3 Mercer St Tunnel) for. Department: 3 - Conventionals 

P Created: 30-APR-01 Due: Operator: BP 

Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 

CHEM: COT-3 / TAX: rep-3 
CHEM: cmp-3 / TAX: rep-3 
am: comp-3 / TAX: rep-3 

comp-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
cHEM: comp-3 / TAX: rep-3 
CHEM: cop-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
a m :  comp-3 / TAX: rep-3 
CXEM FREP 
CXEM: comp-3 / TAX: rep-3 
CXEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: cop-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: CO~P-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
MI31 KCL 010515 
LEVEL1 
MB2 KCL 010515 
MB3 KCL 010515 
WG55039-1 
L20541-1 
WGSS039-7 L20541-1 
L20541-1 

SALTWTRSED ANAt U 
SALTWTRSED ANAL U 
SALTWTRSED ANAL U 
SALTWTRSED ANAL U 
SALTWTRSED U 
SALTWTRSED @JTUI U 
SALTWTRSED ZWdL U 
SALTWTRSED AN+ U 
SALTWTRSED M a  U 
SALTWTRSED VAI; U 
SALTWTRSED AlV& U 

SAL-ED ANAL U 
SALTWTRSED U 
SALTWTRSED AN& U 
SALTWTRSED &&L U 
SALTWTRSED A?W& U 
SALTWTRSED MAL U 
SALTWTRSED ANAL U 
SALTWTRSED ANAL U 
OTHR SOLID AMUl U 
OTHR SOLID ?+NP& U 

oTHR SOLID U 
oTHR SOLID U 

OTHR SOLID .m U 
SALTWTRSFD .* U 
SALTYPPRSFD ++ U 
SALTWTRSED . h & L  U 

. . 

1 
Page 1 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 06/01/01 11:39 

Run ID: R66710 Workgroup: WG55039 (NH3 Mercer St Tunnel) 

Page 1 

I I I I I I I I I I I I I I I : : 
m rn I 



METRO Environmental  Labora tory  

WORK GROUP REPORT (wk02) 

May 21 2001, 02:32 pm 

Work Group: WG55467 (Mercers t  PSD (ROSA) f o r  Department: 3 - Convent iona ls  

Crea ted :  21-MAY-01 h e r  Opera tor :  BP 

Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 

CHEM: comp-3 / TAX: rep-3  
CHEM: comp-3 / TAX: rep-3  
CHEM: comp-3 / TAX: r ep -3  
CHEM FREP 
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: rep-3  
CHEM: comp-3 / TAX: rep-3  
CHEM: comp-3 / TAX: rep-3  
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: r ep -3  
CHEM: comp-3 / TAX: r ep -3  
CREM: comp-3 / TAX: r ep -3  

SALTWTRSED 04-JUN-01 
SALTUTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTUTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTUTRSED 04-JUN-01 
SALTWTRS ED 04-JUN-01 
SALTUTRSED 04 -JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 
SALTWTRSED 04-JUN-01 

Page ? 



PROJECT: King County Environmental Lab Project No.: 423001 

REGL Triplicate Sample ID: 22794 Batch No.: 101 1-020 -01 

Client Triplicate Sample ID: L20541-1 Page: 1 of 1 

Notes to the Testing: 

1. See narrative for discussion of testing. 

Relative Standard Deviation, By Component 

Sample ID 
L2054 1-1 A 
L20541-1 B 
L20541-1 C 

AVE 
STDEV 
%RSD 

Gravel 
7.7 
10.5 
8.9 

9.03 
1.43 

15.83 

Clay 
17.8 
18.1 
17.9 

17.94 
0.16 
0.89 

Sand 
30.1 
28.6 
28.6 

29.10 
0.86 
2.97 

Silt 
44.4 
42.8 
44.6 

43.92 
1 .O1 
2.30 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 21 2001, 02:35 pm 

Work Group: WG55468 (Mercerst PSD (ROSA)) for Department: 3 - Conventionals 

Created: 21-MAY-01 Due: Operator: BP 

423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 

m ~ : comp-3 / TAX: rep-3 
m ~ :  comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM FREP 

SALTWTRSED 
SALTWTRSED 
SALTWTRSED 
SALTWTRSED 

Page 1 



Rosa Environmental and Geotechnical Laboratory, LLC 

QA SUMMARY 

I PROJECT: King County Environmental Lab Project No.: 423001 

I REGL Triplicate Sample ID: 22822 Batch No.: 1011-021 -01 

I Client Triplicate Sample ID: N /A Page: 1 of 1 I 
Relative Standard Deviation. Bv Com~onent 

Notes to the Testing: 

. . 

1. See narrative for discussion of testing. 
2. The shaded box represents 4 0 %  of the sample. The QC sample does not need to be re- 

analyzed, since it is assumed higher variability, is due to the low level of this category in the 
sample rather than a systematic failure. Please refer to subcontract agreement Section 
3.3.5.2 for the full explanation. 

Sample ID 
A 
B 

Gravel 
0.9 
0.3 

Sand 
78.8 
77.3 

Silt 
16.6 
18.6 

Clay 
3.7 
3.8 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 21 2001, 02:08 pm 

Work Group: WG54881 (Mercerst TotSulfide(R0SA)) for Department: 3 - Conventionals 

m Created: 20-APR-01 Due: Operator: BP 

Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel S ALTWTRS ED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SAtTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 

Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 

Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 
Mercer Street Tunnel SALTWTRSED 04-JUN-01 

Mercer Street Tunnel SALTWTRSED 04-JUN-01 

CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-) 
CHEM: comp-3 / TAX: rep-) 

Page 1 



QA Report - Method Blank Analysis 

QC Report No: CZ24-REGL, LLC 

Matrix: Sediment Project: 1011-020 
Date Received: NA 

Data Release Authorized: 
Reported: 05/23/01 Dr. @f Perkins 

METHOD BLANK RESULTS 
CONVENTIONALS 

Analysis 
Date & Batch Constituent Units Result 

Method Blank 
04/16/01 Sulfide 
04161#1 

Soil MB QA Report Page 1 for CZ24 received 04/13/01 

RESOURCES 
INCORPORATE1 



I QA Report - ~eplicate Analysis 

QC Report No: CZ24-REGL, LLC 

Matrix: Sediment Project: 1011-020 
Date Received: 04/13/01 

Reported: 

REPLICATE ANALYSIS RESULTS 

CONVKNTIONALS 

Sample Replicate 

I Constituent Units Value Value (a) RPD/RSD 

ARI ID: 01-5729, CZ24 C Client Sample ID: L20541-3 

m 
Sulfide 

sl ARI ID: 01-5738, CZ24 L Client Sample ID: L20541-13 

Sulfide 
m 

29.0 RSD: 5.2% 

31.0 

RESOURCES 
INCORPORATED 

11.0 RSD: 9.1% 

10.0 

Soil Replicate QA Report Page 1 for CZ24 received 04/13/01 



ANALYTICAL 

QA Report - Matrix Spike/Matrix Spike Duplicate Analyeis 

QC Report No: CZ24-REGL, LLC 

Matrix: Sediment Project: 1011-020 
Date Received: 04/13/01 

Data Release Authorized 
Reported: 05/23/01 

MATRIX SPIKE QA/QC REPORT 
CONVENTIONALS 

Sample Spike Spike 

Cons ti tuent Unite Value Value Added Recovery 

ARI ID: 01-5729, CZ24 C Client Sample ID: L20541-3 

Sulfide mg/kg 12 160 180 82.3% 

ARI ID: 01-5738, CZ24 L Client Sample ID: L20541-13 3 

Sulfide 

MS/MSD Recovery Limits: 75 - 125 % 

Soil MS/MSD QA Report Page 1 for CZ24 received 04/13/01 



MEXRO Envi ronmenta l  L a b o r a t o r y  

m WORK GROUP REPORT (wk02) 

May 2 1  2001,  02 :35  pm 

Work Group:  WG55196 ( M e r c e r s t  S u l f i d e  (ROSA)) f o r  Depar tment :  3 - C o n v e n t i o n a l s  

C r e a t e d :  07-MAY-01 Due: O p e r a t o r :  B P  

423001  Mercer S t r e e t  T u n n e l  
423001  Mercer S t r e e t  T u n n e l  
423001 Mercer S t r e e t  Tunne l  
423001  Mercer S t r e e t  Tunne l  

C H ~ :  comp-3 / TAX: r e p - 3  
m: comp-3 / TAX: r e p - 3  
am: comp-3 / TAX: r e p - 3  
CHEM FREP 

ALTWTRS ED 04-JUN-01 
ALTWTRSED 04-JUN-01 
ALTWTRSED 04-JUN-01 
ALTWTRSED 04 -JUN-01 

I )  

Page 1 



QA Report - Method Blank Analysis 

QC R e p o r t  N o  : DA2O -REGL, L L C  

M a t r i x :  S e d i m e n t  P r o j e c t :  1 0 1 1 - 2 1  
D a t e  R e c e i v e d :  NA 

D a t a  R e l e a s e  A u t h o r i z e d :  

R e p o r t e d :  0 5 / 0 4 / 0 1  D r .  

METHOD BLANK RESULTS 

c o m 1 0 N A L s  

Analysis 
Date & Batch Constituent Units Result 

/ -. 

Method Blank 
0 4 / 2 5 / 0 1  S u l f i d e  

0 4 2 5 1 # 1  

I) 

ANALYTICAL @ 
RESOURCES 

Soil MB QA R e p o r t  P a g e  1 for DA20 received 0 4 / 2 3 / 0 1  

INCORPORATED 
II 



ANALnlCAL @ 
RESOURCES 
INCORPORATED 

i@ QA Report - Matrix Spike/Matrix Spike Duplicate Analysis 

I QC R e p o r t  N o :  DA20-REGL, LLC 

Matrix: S e d i m e n t  P r o j e c t :  1 0 1 1 - 2 1  
D a t e  R e c e i v e d :  0 4 / 2 3 / 0 1  

D a t a  R e l e a s e  

R e p o r t e d :  0 5 / 0 4 / 0 1  

MATRIX SPIKE QA/QC REPORT 

CONVENTIONALS 

Sample Spike Spike 

Constituent Unite Value Value Added Recovery 

ARI ID: 01-6277, DA20 A Client Sample ID: L20541-10 
m .-- --.-- 

/ 
S u l f i d e  6 0  2 5 7  3 7 6  ( 5 2 . 3 %  , 

MS/MSD R e c o v e r y  L i m i t s :  7 5  - 1 2 5  % 

S o i l  MS/MSD Q A  R e p o r t  Page 1 f o r  DA20 received 0 4 / 2 3 / 0 1  



QA R e p o r t  - R e p l i c a t e  Analysis 

QC Report No: DA20-REGL, LLC 

Matrix: Sediment Project: 1011-21 
Date Received: 04/23/01 

Data Release Authorized: 

Reported: 05/04/01 Dr. @Perkins 

RgPLICATE ANALYSIS RESULTS 
CONVENTIONALS 

Sample R e p l i c a t e  

C o n s  ti tuent U n i t s  V a l u e  V a l u e  (6) RPD/RSD 

ARI ID: 0 1 - 6 2 7 7 ,  DA2O A C l i e n t  Sample I D :  L 2 0 5 4 1 - 1 0  

sulfide d k 5 i  60.0 

59.0 i - w 

RESOURCES 
INCORPORATED 

I 

Soil Replicate QA Report Page 1 for DA20 received 04/23/01 



ANALYTICAL @ 
RESOURCES 

QA Report - Laboratory Control Samples 
I 

QC Report No: DA20 -REGL, LLC 

I Project: 1011-21 
Date Received: NA 

Data Release Authorized 

Reported: 05/04/01 Dr. M.A. Perkins 
m 

LABORATORY CONTROL SAMPLES 
CONVENT1 ONAL S 

Weaeured True 
I Cona tituent Units Value Value Recovery 

-. 
Laboratory Control Sample L. 

Sulfide mg/L 8.00 8.66 r ?  92.4% , 
Date analyzed: 04/25/01 Batch ID: 04251#1 

LCS QA Report Page 1 for DA20 received 04/23/01 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

Apr 17 2001, 09:12 am 

work Group: WG54770 idenny way tots #1) for Department: 3 - Conventionals e 

Created: 16-APR-01 Due: Operator: gmw 

423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
423001 Mercer Street Tunnel 
MB 
LD 
LT 
MB 
LD 
LT 

CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: camp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
L20541-4 
WG54770-2 L20541-4 
L20541-4 
WG54770-5 L20541-4 

SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 II 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 26-MAY-01 
SALTWTRSED U 26-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTWTRSED U 25-MAY-01 I) 

SALTWTRSED U 26-MAY-01 
SALTWTRSED U 26-MAY-01 
OTHR SOLID U 
SALTWTRSED U .I 
SALTWTRSED U 
OTHR SOLID U 
SALTWTRSED U 
SALTWTRSED U 

e 

I 

e 



8 I C 8 I I # II a 8 8 8 I a 8 8 
KING COUNTY METRO ENVIRONMENTAL LABORATORY 

Lab QC Report - 04/17/01 03:51 
Run ID: R65154 Workgroup: WG54770 (denny way tots #1) 

Page 1 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

Apr 24 2001, 03:39 pm 

Work Group: WG54933 (mercer st./denny way TOTS/TVS #2) for Department: 3 - Conventionals 

Created: 24-APR-01 Due: Operator: gmw 

220541-10 423001 Mercer Street Tunnel 
L20541-10 423001 Mercer Street Tunnel 
t20541-11 423001 Mercer Street Tunnel 
L20541-11 423001 Mercer Street Tunnel 
L20541-12 423001 Mercer Street Tunnel 
L20541-12 423001 Mercer Street Tunnel 
b20541-13 423001 Mercer Street Tunnel 
L20541-13 423001 Mercer Street Tunnel 
L20541-14 423001 Mercer Street Tunnel 
L20541-14 423001 Mercer Street Tunnel 
L20541-1s 423001 Mercer Street Tunnel 
L20511-15 423001 Mercer Street Tunnel 
L2054X-16 423001 Mercer Street Tunnel 

J40541-16 423001 Mercer Street Tunnel 
L2U541-17 423001 Mercer Street Tunnel 
U0541-17 423001 Mercer Street Tunnel 
U0541-10 423001 Mercer Street Tunnel 
L20541-18 423001 Mercer Street Tunnel 
b20541-19 423001 Mercer Street Tunnel 
=0$41-19 423001 Mercer Street Tunnel 
%&t$41-9 423001 Mercer Street Tunnel 
&20$41-9 423001 Mercer Street Tunnel 
1(654933-1 ME 
)1GYr933-1 Me 
WOfi4333-2 LD 
-4933-2 LD 
-4933-3 LT 
E54933-3 LT 

Conrment s r 

L20541-10 CHEM: comp-3 / TAX: rep-3 
W0541-11 CHEM: comp-3 / TAX: rep-3 
L20541-12 CHEM: comp-3 / TAX: rep-3 
L20541-13 CHEM FREP 
L20541-14 CHEM: comp-3 / TAX: rep-3 
L20541-15 CHEM: comp-3 / TAX: rep-3 
L20541-16 CHEM: comp-3 / TAX: rep-3 
L20541-17 CHEM: comp-3 / TAX: rep-3 
f;LD541-18 CHEM: comp-3 / TAX: rep-3 
L20541-19 CHEM FREP 
L20541-9 C H M :  comp-3 / TAX: rep-3 
biG54933-2 L20541-19 
WG54933 -3 WG54933-2 L20541-19 

SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-OX 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 17-APR-03 26-MAY-01 
SALTWTRSED ANAL U 17-APR-OX 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED BNAt U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 26-APR-01 04-JUN-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
SALTWTRSED ANAL U 17-APR-01 26-MAY-01 
OTHR SOLID AWAL U 24-APR-0% 
OTHR SOLID WAL U 24-hPR-01 
SALTWTRSED ANRt U 24-APR-01 
SALTWTRSED hNAL U 24-APR-01 
SALTWTRSED ANAL U 24-APR-01 
SALTWTRSED m A L  U 24-APR-01 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 

Lab QC Report - 04/30/01 08:23 
Run ID: R65732 Workgroup: WG54933 (mercer st./denny way TOTS/TVS #2) 
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METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 16 2001, 04:16 pm 

Work Group: WG54923 (mercer st. tunnel/denny way TOC # 2 )  for Department: 3 - Conventionals a 

Created: 24-APR-01 Due: Operator: gmw 

% .. . . ., .. .,. . . . . . . . .  

, + ~ : ~ : y : y . ~ : , . ~ : : ; ; ~ ~ : y ~ : ~ ~ y ~ ~ ~ & $ ~ q ~ ; - q ~ ~ ~ ~ ~ g g ~ $ g ~ ~ j ~ ~ & ~ ~ ~ ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ ~ @ ~ ; ~ ; $ $ ; ~ ~ ~ * : ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ; { ; ; ; $ ; ~ ; ~ ; ~ ; ~ ; & : ~ : ~ ~ ~ . \ : ~ : : : ~ ; ~ ; ~ ~ ; : s ~ ~ e ~ ; * ~ ; \ ; : * $ ~ ~ ~ ~ ~ ; ~ ; ~ ; ~ " ~ < ~ . , g ; :  . . . . . . . . . . . . . . . . . . . . {;:?;Y:;:; . . . . . . . . . . . . . .. . .. . . . .. ......... . . . .  . . . . . . .  . . . . . .  . . .  .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . .: . . . . . . . . . . . . . . . 
u 

423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 I) 

423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 
423001 Mercer Street Tunnel 04-JUN-01 I, 

MB 
SRM 
w 
LT 

CHEM: comp-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: camp-3 / TAX: rep-3 
CIIEM: cow-3 / TAX: rep-3 
CHEM: cow-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
HICONC 
L20541-9 
WG54923-3 L20541-9 



KING C O W  METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 05/21/01 07:36 

Run ID: R66380 Workgroup: WG54923 (mercer at. tunnel/denny way TOC #2) 

Page 1 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 09 2001, 05:17 pm 

Work Group: WG54769 (mercer s t .  tunnel/denny way TOC #1) f o r  Department: 3 - Convent iona ls  

Crea ted :  16-APR-01 Due: Opera tor :  gmw 

Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t r e e t  Tunnel 

SALTWTRSE u 25-MAY-01 
SALTWTRSE U 04-JUN-01 
SALTWTRSE U 26-MAY-01 
SALTWTRSE U 25-MAY-01 
SALTWTRSE U 25-MAY-01 
SALTWTRSE U 25-MAY-01 
SALTWTRSE U 26-MAY-01 
SALTWTRSE U 25-MAY-01 
SALTWTRSE U 25-MAY-01 
SALTWTRSE U 26-MAY-01 
o m  SOL1 u 
o m  SOL1 u 
SALTWTRSE U 
SALTWTRSE U 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 05/21/01 07:35 

Run ID: R66384 Workgroup: WG54769 (mercer st. tunnel/denny way TOC #1) 
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METAL CHEMISTRY QC DATA 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 17 2001, 08:31 am 

Work Group: WG55254 (5/9/01 Mercer Tunnel Seds) for Department: 6 - Metals, Trace 

I Created: 09-MAY-01 Due: Operator: Kevin C 

Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 

SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-am-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JZM-01 04 -JUN-01 
SALTHTRSED WfZGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP u 0 4 - m - 0 1  O ~ - J U N - O I  
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-1RM-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JIJN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JON-01 04-JUN-01 
SALTWTRSED WKGP U 04-YON-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP u 0 4 - m - 0 1  04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-ID1 04 -JUN- 01 
SALTWTRSED WKGP U 04-JON-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U Q4-JIJN-01 04-JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 0 4 - m - 0 1  04-JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP u O ~ - ~ - D I  O~-JUN-OI 
SALTWTRSED WKGP U 04 -JIM-01 04 -JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-91 04-JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 64-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JIJN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP u 04-JUN-01 O ~ - J U N - O I  
SALTWTRSED WKGP u 0 4 - m - 0 1  O~-JUN-OI 
SALTWTRSED WKGP U 04-JTJN-01 04-JUN-01 
SALTWTRSED WKGP U 04-3UN-01 04-JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-PJN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JLlN-01 04-JUN-01 
SALTWTRSED WKGP u 0 4 - m - 0 1  0 4 - m - 0 1  

SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JUN-01 04-JUN-01 
SALTWTRSED WKGP U 04-JTJN-01 04-JUN-01 
SALTWTRSED WKGP U D4-JUN-01 04-JUN-01 
SALTWTRSED WKGP u 0 4 - m - 0 1  04-JUN-01 

SED S SB-ICP 
SED S ZN-ICP 
SED S PB-ICP 
SED S CU-ICP 
SED S CD-ICP 
SED S CR-ICP 
SED S RS-ICP 
SED S ZN-ICP 
SED S CR-ICP 
SED S NI-ICP 
SED S PB-ICP 

SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
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METRO E n v i r o n m e n t a l  L a b o r a t o r y  

WORK GROUP REPORT ( w k 0 2 )  

May 1 7  2 0 0 1 .  0 8 : 3 1  am 

Work G r o u p :  WG55254 ( 5 / 9 / 0 1  M e r c e r  T u n n e l  S e d s )  f o r  D e p a r t m e n t :  6 - M e t a l s ,  T r a c e  am 

C r e a t e d :  09-MAY-01 D u e :  O p e r a t o r :  K e v i n  C. 
i 

w 

M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t ree t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  

SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 04-JZIN-01 0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J O N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 04-JUN-OX 0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - c R M - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J Z M - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP u 0 4 - m - 0 1  04-JUN-01  
SALTWTRSED WRGP u 0 4 - m - 0 1  04-JUN-01 
SALTWTRSED W a P  U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP u Q I - m - 0 1  04-JUN-01 
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED RKGP u 0 4 - m - 0 1  O ~ - J U N - O I  
SAL'IWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED ~ K G P  u 0 4 - m - 0 1  04-JUN-01 
SALTWTRSED WRGP U 0 4 - J i M - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U OQ-JVN-01 0 4 - J U N - 0 1  
SALTWTRSED W G P  U 04-JIIN-01 0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - a - 0 1  0 4 - J U N - 0 1  
SALTWTRSED RKGP u o ~ - ~ - D I  04-JUN-01 
SALTWTRSED bfKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP u 0 4 - m - 0 1  04-JUN-01 
SALTWTRSED WKGP u 0 4 - a - 0 1  O ~ - J U N - O ~  
SALTWTRSED HKGP U 0 4 - t N N - D l  0 4 - J U ? - 0 1  
SALTh'TRSED WKGP U 04-JUI?-01 0 4 - J U N - 0 1  
SALTWTRSED BKGP U 0 4 - a - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 04-J IRP-01  0 4  - JUN-01  
SALTWTRSED WKGP U 04-JVN-01  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - W - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - a m - 0 1  0 4 - J U N - 0 1  
SALTWTRSED HKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1 '  
SALTWTRSED WKGP U 0 4 - J I M - 0 1  0 4 - J U N - 0 1  
SAL'IWTRSED WKGP U 0 4 - J V N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP u 0 4 - a m - 0 1  O ~ - J U N - O I  

SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED HKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - J U N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - I N N - 0 1  0 4 - J U N - 0 1  
SALTWTRSED WKGP U 0 4 - a - 0 1  0 4 - J U N - 0 1  

SED S S B - I C P  SALTWTRSED WKGP U 

SED S P B - I C P  SALTWTRSED WKGP U 
SED S N I - I C P  SALTWTRSED WKGP U 
SED S C U - I C P  SALTWTRSED WKGP U 
SED S C R - I C P  SALTWTRSED WKGP U 

SED S CD-ICP SALTWTRSED WKGP U 
SED S A S - I C P  SALTWTRSED WKGP U 

SED S A S - I C P  SALTWTRSED WKGP U 
SED S CU-ICP SALTWTRSED WKGP U 

SED S N I - I C P  SALTWTRSED WKGP U 
SED S S B - I C P  SALTWTRSED WKGP U 
SED S ZN-ICP SALTWTRSED WKGP U 

SED S P B - I C P  SALTWTRSED WKGP U 
SED S C R - I C P  SALTWTRSED WKGP U 

SED S CD-ICP SALTWTRSED WKGP U 

SED S ZN-ICP SALTWTRSED WKGP U 
SED S S B - I C P  SALTWTRSED WKGP U 

P a g e  2 



METRO E n v i r o n m e n t a l  L a b o r a t o r y  

WORK GROUP REPORT (wk02)  

May 1 7  2 0 0 1 ,  0 8 : 3 1  am 

Work G r o u p :  WG55254 ( 5 / 9 / 0 1  M e r c e r  T u n n e l  S e d s )  f o r  D e p a r t m e n t :  6 - M e t a l s ,  T r a c e  

I 
C r e a t e d :  09-MAY-01 Due:  O p e r a t o r :  K e v i n  C.  

- m 
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
SB 
MB 
sm 
sm 
w 
MS 
S D I L  

CHEM: comp-3  
CHEM: c o w - 3  
CHEM: c o w - 3  
CHEM: cornp-3 
CHEM FREP 

M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
Mercer S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  Street Tunnel 
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  
M e r c e r  S t r e e t  T u n n e l  

/ TAX: 
/ TAX: 
/ TAX: 
/ TAX: 

2 1  41-14 CHEM: comp-3  / TAX: 
,2' 31-15 CHEM: cornp-3 / T A X :  
a k - 1 6  c H m :  camp-3 / TAX: 
20541-27 CHEM: comp-3  / TAX: 
2 0 5 4 1 - 1 8  CHEM: cornp-3  / TAX: 
21 1 1 - 1 9  CHEM FREP 

CHEM: cornp-3 / TAX: 

2 0 5 4 1 - 4  CHEM: cornp-3 / TAX: 
2 P V l - 5  CHEM: cornp-3 / TAX 
2( & I - 6  C H E M : c o r n p - 3 / T A X .  

CHEM: cornp-3 / TAX: :!!#::: C H E M : c o m p - 3 / T A X -  
2 0 5 4 1 - 9  CHEM: cornp-3 / TAX 
CT-254-1  WG55254-2 ICP2OO 
G! 254-2 MB 

r e p - 3  
r e p - 3  
r e p - 3  
r e p - 3  
r e p - 3  

r e p -  3 
r e p - 3  
r e p - 3  
r e p - 3  
r e p - 3  
r e p - 3  
r e p - 3  
r e p -  3 

SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 
SED 

S SALTWTRSED WKGP U 
S SALTWTRSED WKGP U 
S SALTWTRSED WKGP U 
S SALTWTRSED HKG@ u 
S SALTWTRSED WKGP U 
S SALTWTRSED W1IGP U 
S SALTWTRSED WKGP U 
S SALTWTRSED WKGP U 
s SALTWTRSED WKGP U 
S SALTWTRSED WKGP U 
s SALTWTRSED WEP U 
S P B - I C P  SALTWTRSED WKGP U 
S CD- I C P  SALTWTRSED WKQP U 
S CR-ICP SALTWTRSED HKGP U 
S m - I C P  SALTWTRSFD WKGP U 

SED S AS-XCP SALTWTRSED HKGP U 
SED S N I - I C P  SALTWTRSED WKGP U 
SED S P B - I C P  SALTWTRSED WKGP U 
SED S S B - I C P  SALTWTRSED WKGP U 
SED S ZN-ICP SALTWTRSED WKGP U 
SED S CU-ICP SALTWTRSED HKGP U 
SED S CR-ICP SALTWTRSED WKGP U 
SED S N I - I C P '  SALTWTRSED WKGP U 
SED S CU- I C P  L SALTWTRSED WKGP U 
SED S CR-ICP - SALTWTRSED WKGP U 

ALTWTRSED U 
ALTWTRSED U 
ALTWTRSED U 
ALTWTRSED U 
ALTWTRSED U 
LANKWTR U 
LANK WTR U 
ALTWTRSED U 
OIL U 
ALTWTRSED U 
ALTWTRSED U 
ALTWTRSED U 

P a g e  3 



METRO Environmental Laboratory 

WORK GROUP REPORT lwk02) 

May 17 2001, 08:31 am 

Work Group: WG55254 (5/9/01 Mercer Tunnel Seds) for Department: 6 - Metals 

Created: 09-MAY-01 Due: Operator: Kevin C. 

Trace 
d 

? 
SampX e Pzwject Nuorbel' P f O j c C €  Description m(ey d Pxodect Daatrix Stat UA blbzkdate Duedate 

PACSl 
ERASOIL 
L20541-3 RPD-SOL 
L20541-3 ICP200 
L20541-3 SDIL 5X 
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KING COUNTY METRO ENVIRONMENTAL LRBORATORY 
Lab QC Report - 05/22/01 02:Ol 

Run ID: R66485 Workgroup: WG55254 (5 /9 /01  Mercer Tunnel S e d s )  

Page 1  



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 05/22/01 02:Ol 

Run ID: R66485 Workgroup: WG55254 (5/9/01 Mercer Tunnel Seds) 

Page 2 
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METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

May 17 2001, 08:31 am 

Work Group: WGS5416 (5/17/01 Mercer St. Seds) for Department: 6 - Metals. Trace 

Created: 17-MAY-01 Due: Operator: Kevin C. 

423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
423001 
SB 
MB 
SRM 
SRM 
w 
MS 
SDIL 

Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street T u ~ e l  
Mercer Street Tunnel 
Mercer Street T u ~ e l  
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street T u ~ e l  
Mercer Street T u ~ e l  
Mercer Street TuMel 
Mercer Street Tunnel 
Mercer Street TuMel 
Mercer Street TuMel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street T u ~ e l  
Mercer Street Tunnel 
Mercer Street T u ~ e l  

CHEM: cow-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: cow-3 / TAX: rep-3 
CHEM: cow-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
CHEM: cow-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM FREP 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: CO~P-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
WG55416-2 ICP200 
ME 
PACSl 
ERASOIL 
L20541-3 RPD-SOL 
L20541-3 ICP200 
L20541-3 SDIL 5X 

SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED HKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
SALTWTRSED WKGP U 
BLANK WTR WKGP U 
BLANK WTR WKGP U 
SALTWTRSED WKGP U 
SOIL WKGP U 
SALTWTRSED WKGP U 

SALTWTRSED WKGP U 
SALTWTRSED RKGP U 

IP 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC R e p o r t  - 0 5 / 2 1 / 0 1  0 5 : l O  

Run I D :  R66487 Workgroup: WG55416 ( 5 / 1 7 / 0 1  M e r c e r  S t .  S e d s )  

P a g e  1 



METRO E n v i r o n m e n t a l  L a b o r a t o r y  

WORK GROUP KEPOKT (wk02) 

May 0 1  2 0 0 1 ,  0 3 : 2 9  pm 

Work G r o u p :  WG54971 ( 4 / 3 0 / 0 1  M e r c e r  Street T u n n e l )  f o r  D e p a r t m e n t :  6 - M e t a l s ,  T r a c e  

C r e a t e d :  30-APR-01  D u e :  O p e r a t o r :  E .  S a l n i c k  

4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
4 2 3 0 0 1  
MB 
S B  
SRM 
LD 
MS 

lylercer Street T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
M e r c e r  Street T u n n e l  
Mercer Street T u n n e l  
M e r c e r  Street Tunnel 
M e r c e r  Street T u n n e l  
M e r c e r  Street  T u n n e l  
M e r c e r  Street T u n n e l  

CHEM: c o w - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / ,TAX:  r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM FREP 
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
aEt4: c o m p - 3  / TAX: r e p - 3  
CHEM FREP 
CHEM: camp-3 / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: comp-3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: C O ~ P - 3  / TAX: r e p - 3  
CHEM: camp-3 / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
CHEM: c o m p - 3  / TAX: r e p - 3  
METHOD BLANK 
WG54971-1 HG-SOL 
PACS 1 
L 2 0 5 4 1 - 5  RPD-SOL 
L 2 0 5 4 1 - 5  HG-SOL 

SED S HG-CVAA SALTh'TRSED WKOP U 07-MAY-01 25-MAY-01  
SED S HG-CVAA SALTWTRSED WKGP U 17-MAY-01 0 4 - J U N - 0 1  
SED S XG-CVAA SALTWTRSED WKGP U 08-MAY-01 26-MAY-01 
SED S HG-CVAA SALTh'TRSED WKGP U 08-MAY-01 26-MAY-01  
SED S HG-CVAA SALTWTRSED WKGP U 08-MAY-01 26-MAY-01 
SED S HG-CVAA SALTWTRSED WKGP U 17-MAY-01  0 4 - J U N - 0 1  
SED S HG-CVAA SALTWTRSED WKGP U 08-MAY-01 26-MAY-01 
SED S HG-CVAA SALTWTRSED WKGP U 0 8 - W - 0 1  26-MAY-01  
SED S HG-CVAA SALTh'TRSED CIKGP U 08-MAY-01 26-MAY-01 
SED S HG-CVAA SALTh'TRSED WKGP U 1 7 - M Y - 0 1  0 4 - J U N - 0 1  
SED S HG-CVAA SALTWTRSED WKGP U 17-MAY-01 0 4 - J U N - 0 1  
SED S HG-CNAA SALTWTRSED WKGP U 07-MAY-01  25-MAY-01 
SED S HG-CVAA SALTWTRSED WKOP U 07-MAY-01 25-MAY-01 
SED S HG-CVAA SALTWTRSED HKGP U 07-HAY-01 25-MAY-01 
SW S HG-hrAA SALTWTRSED WKGP U DB-MAY-01 26-MAY-01  
SED S HG-CVAA SALTWTRSED WKGP U 07-MAY-01  25-MAY-01 
SED S H G - W  SALTWTRSED WKGP U 07-HAY-01  25-MAY-01 
SED S HG-CVAA SALTWTRSED WKGP U 08-MAY-01 26-MAY-01 
SED S HG-CVAA SALTWTRSED WKGP U 08-MAY-01 26-MAY-01 

S HG-CVAA BLANK WTR WKGP U 4 0 - A P R - 0 1  
S HG-CVAA BLANK WTR HKGP U 3 0 - A P R - D l  

SED S HG-CYAA SALTWTRSED WKGP U 30-APR-01  
SED S HG-CVAA SALTWTRSED WKGP U 3 0 - A P R - 0 1  
SED S HG-CVAA SALTWTRSED WKGP U 3 0 - A P R - 0 1  

I 
P a g e  1 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 05/01/01 03:48 

Run ID: R65794 Workgroup: WG54971 (4/30/01 Mercer Street Tunnel) 

Page 1 
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ORGANIC CHEMISTRY QC DATA 



METRO Envirorunental Laboratory 

%h4# WORK GROUP REPORT (wk02) 
Z D  \>A Apr 26 2001, 02:48 pm 

Uork Group: UG54742 (VSM 296) f o r  Department: 7 - Organics, Trace 
i 

Created: 13-APR-01 Due: Operator: gm 

Mercer S t ree t  Tunnel 
Mercer S t r e e t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 
Mercer S t ree t  Tunnel 

CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 
CHEM: comp-3 / TAX: rep-3 

Page 1 

1 



K I N G  COUNTY METRO ENVIRONMENTAL LABORATORY 
L a b  PC R e p o r t  - 04/27/01 11 :43 

R u n  I D :  R65303 Workgroup:  UG54742 (VSM 296) 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 04/27/01 11:43 

Run ID: R65303 Workgroup: WG54742 (VSM 296) 
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METRO Environmental Laboratory 

I WORK GROUP REPORT (wk02) 

Apr 23 2001, 09:29 am 

I Uork Group: WG54882 (VSM296) fo r  Department: 7 - Organics, Trace 

Created: 20-APR-01 Due: Operator: gm 

423001 Mercer Street  Tunnel 
MB 
SB 
MS 
MSD 

CHEM: comp-3 / TAX: rep-3 
MBOl0420 
UG54882- 1 
L2O54l- 10 
UG54882-3 L20541-10 

04- JUN-01 
SALTVTRSED 

SALTUTRSED 

Page 1 



K I N G  CWNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 04/24/01 08:40 

Run I D :  R65373 Workgroup: WG54882 (VSM296) 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY ' 

Lab QC Report - 04/24/01 08:40 
Run I D :  R65373 Workgroup: UG54882 (VSM296) 

Sample # 

L20541-10 
UGS4882- t 
UG54882-2 
UG54882-3 
UGS4882 - 4 

I Page 2 



METRO E n v i r o m n t a l  Laboratory 

UORK GROUP REPORT (wk02) 

Apr 25 2001, 02:41 p 

Uork Group: UG54896 (VSM296) f o r  Department: 7 - Organics, Trace 

Created: 23-APR-01 Due: Operator: gm 

423001 
423001 
423001 
423001 
423001 
423001 
423001 
42300 1 
423001 
HB 
SB 

CHEM: conp-3 / 
CHEM: conp-3 / 
CHEM FREP 
CHEM: conp-3 / 
CHEM: cotrp-3 / 
CHEM: cotrp-3 / 
CHEM: conp-3 / 
CHEM: conp-3 / 
CHEH FREP 
MB010423 
WG54896- 1 

Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Hercer St reet  Tunnel 
Hercer St reet  Tunnel 
Mercer St reet  Tunnel 

TAX: rep-3 
TAX: rep-3 

TAX: rep-3 
TAX: rep-3 
TAX: rep-3 
TAX: rep-3 
TAX: rep-3 

SED S VOA-GC/MS-LOUSED SALTUTRSED UKGP 
SED S VOA-GC/MS-LOUSED SALTUTRSED UKGP 
SED S VOA-GC/MS-LOUSED SALTUTRSED UKGP 
SED S VOA-GC/MS-LOUSED SALTUTRSED UKGP 
SED S VOA-GC/MS-LWSED SALTUTRSED UKGP 
SED S VOA-GC/MS-LOUSED SALTUTRSED WKGP 
SED S VOA-GC/HS-CCUSED SALTUTRSED UKGP 
SU) S VOA-GC/MS-LOUSED SALTUTRSED WKGP 
SED S VOA-GC/MS-LOUSED SALTUTRSED UKGP 

S VOA-GC/MS-LOUSED OTHR SOLID WKGP 
S VOA-GC/HS-LOUSED OTHR SOLID UKGP 

Page 1 



K I N G  COUNTY METRO ENVIRONMENTAL LABORATORY 
L a b  PC Report - 04/25/01 02:32 

R u n  I D :  R 6 5 5 3 4  Workgroup: U G 5 4 8 9 6  (VSM296) 

lotal Xylenes 

Page 1 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 04/25/01 02:32 

Run ID: R65534 Uorkgroup: UG54896 (VSM296) 

Sample # 

L2O54l- 11 
L2O54l- 12 
L20541-13 
L20541-14 
L2O54l- 15 
L2O54l- 16 
L2O54l- 17 
L2O54l- 18 
L2O54l- 19 
UG54896- 1 
UG54896- 2 

d4-1,2-Dichloroet- 
hane 

70-127 
101 
102 
103 
101 
100 
100 
100 
101 
101 
101 
101 

Page 2 



METRO Environmental Laboratory 

WORK GROUP REPORT (wk02) 

Apr 27 2001, 01 :25 pn 

Work Group: WG54914 (PPS#232-clpestpcb) fo r  Department: 7 - Organics, Trace 

Created: 24-APR-01 Due: Operator: Lm/mn 

423001 
423001 
M6 
SRM 
SB 
SB 
MS 
MSD 
MS 
MSO 
LD 
SRM 

Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer Street Tunnel 

W 5 4 f  - 3  CHEM: comp-3 / TAX: rep-3 
tZO541-10 CHEM: comp-3 / TAX: rep-3 
L2054I-11 CHEM: comp-3 / TAX: rep-3 
4 1541-52 CHEM: comp-3 / TAX: rep-3 
4 1541-13 CHEM FREP 
m541-$4  CHEM: comp-3 / TAX: rep-3 
t20547-15 CHEM: comp-3/TAX: rep-3 
t205fl-16 CHEM: comp-3 / TAX: rep-3 
f )5kt+17 CHEM: comp-3 / TAX: rep-3 

3541-18 CHEM: comp-3 / TAX: rep-3 
2 -  CHEM FREP 
i20541-2 CHEM: comp-3 / TAX: rep-3 
170543-3 CHEM: comp-3 / TAX: rep-3 
i 1541-4 CHEM: comp-3 / TAX: rep-3 

CHEM: comp-3 / TAX: rep-3 ME::: cwm: comp-3 TAX: rep-3 
L20541-7 CHEM: comp-3 / TAX: rep-3 
1-3541-8 CHEM: comp-3 / TAX: rep-3 
1 1547-9 CHEM: comp-3 / TAX: rep-3 

ME042401 

UG54914-2 WG54914- 1 
1 349t4-3 WG54914-1 
I 54914-4 L20541-1 
154914-5 WG54914-4 L20541-1 
UG5491t-6 L20541-2 
VG54914-7 WG54914-6 L20541-2 
I 349'14-8 L20541-3 
1 54974-9 1944 
1 
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KING CWNTY METRO ENVIRONMENTAL LABORATORY 
Lab OC Report - 06/14/01 07:00 

Run I D :  R67685 Workgroup: UG54914 (PPS#232-clpestpcb) 

Beta-BHC .533 
Delta-BHC .533 
Canna-BHC (L i ndane) ,533 
Heptachlor .533 
A l d r i n  .533 
Heptachlor Epoxide .533 
Endosulfan I .533 
D i e l d r i n  .533 
4,4'-DOE .533 
Endr i n .533 
Endosulfan 11 .533 
4,4'-DDD .533 
Endrin Aldehyde .533 
Endosulfan Sul fa te .533 
4,4'-DDT .533 
Methoxychlor 2.67 
Ch l ordane .533 
Toxaphene 5.33 
Aroclor 1016 5.33 
Aroclor 1221 5.33 
Aroclor 1232 5.33 
Aroclor 1242 5.33 
Aroclor 1248 5.33 
Aroclor 1254 5.33 
Aroclor 1260 5.33 



a I I @ 8 I I 8 8 I I I I @ 
KING COUNTY METRO ENVIRONMENTAL LABORATORY 

Lab PC Report - 06/14/01 07:DO 
Run ID: R67685 Workgroup: WG54914 (PPS#232-clpestpcb) 

Beta-BHC .533 
Del ta-BHC .533 
Gem-BHC (Lindane) .533 
Heptachlor .533 
A l d r i n  .533 
Heptachlor Epoxide .533 
Endosulfan I .533 
D i e l d r i n  
4.4'-DDE 
~ n d r i n  .533 
Endosulf an I I -533 
4,4' -DDD .533 
Endrin Aldehyde .533 
Endosulfan Sul fa te .533 
4,4'-DDT 
Methoxychlor 
Chlordane 
Toxaphene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
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K I N G  COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 06/14/01 07:00 

Run ID:  R67685 Workgroup: WG54914 (PPS#232-clpestpcb) 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 

Lab PC Report - 06/14/01 07:OO 
Run ID: R67685 Workgroup: WG54914 (PPS#232-clpestpcb) 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 06/14/01 07:OO 

Run I D :  R67685 Workgroup: WG54914 (PPS#232-clpestpcb) 
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I 

METRO Environmental Laboratory 

I WORK GROUP REPORT (wk02) 

May 01 2001, 01:26 pn 

Uork Group: UG54935 (BS#108-BNALL) f o r  Department: 7 - Organics, Trace 
I) 

Created: 25-APR-01 Due: Operator: lm /m 

s 
-m 

Mercer Street Tunnel 
Mercer Street Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer St reet  Tunnel 
Mercer Street Tunnel 

MS 
MSD 
LD 
SRM 

t!!!541-1 cHEM: carp-3 / TAX: rep-3 
12054T-35 CHEM: conp-3 / TAX: rep-3 
L-^541-11 CHEM: conp-3 / TAX: rep-3 
L 541-12 CHEM: conp-3 / TAX: rep-3 
-41-13 CHEM FREP - /d 
L20541-th CHEM: comp-3 / TAX: rep-3 
120541-15 CHEM: comp-3 / TAX: rep-3 
L 541-36 CHEM: comp-3 / TAX: rep-3 
i. 541-17 CHEM: comp-3 / TAX: rep-3 - 
~ = 4 1 - t 8  CHEM: comp-3 / TAX: rep-3 
~20541-19 CHEM FREP 
L20541-2 CHEM: comp-3 / TAX: rep-3 
L 541-3 CHEM: comp-3 / TAX: rep-3 

CHEM: c o w - 3  / TAX: rep-3 
Lkd:::: cnr*: c o w - 3  TAX: rep-3 
t20541-6 CHEM: comp-3 / TAX: rep-3 
L7n541-7 CHEM: c o w - 3  / TAX: rep-3 
L 543-8 CHEM: corrp-3 / TAX: rep-3 
@41-9 CHEM: c o w - 3  / TAX: rep-3 

4935- 1 ME042501 

SALTUTRSED U 25-MAY-01 
SALTUTRSED U 04-JUN-01 
SALTUTRSED U 26-MAY -01 
SALTUTRSED U 26-MAY -01 
SALTUTRSED U 26-MAY-01 
SALTUTRSED U 04-JUN-01 
SALTUTRSED U 26-MAY -01 
SALTUTRSED U 26-MAY-01 
SALTUTRSED U 26-MAY-01 
SALTUTRSED U 04-JUN-01 
SALTUTRSED U 04-JUN-01 
SALTUTRSED U 25-HAY-01 
SALTUTRSED U 25-MAY-01 
SALTUTRSED U 25-MAY -01 
SALTWTRSED U 26-MAY-01 
SALTWTRSED U 25-MAY-01 
SALTUTRSED U 25-MAY-01 
SALTUTRSED U 26-MAY -01 
SALTUTRSED U 26-MAY -01 
OTHR SOLID U 
OTHR SOLID U 
SALTUTRSED U 
SALTUTRSED U 
SALTUTRSED U 
OTHR SOLID U 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab QC Report - 06/19/01 09:25 

Run I D :  R66569 Workgroup: WG54935 (BS#108-BNALL) 

MB : WG54935 - 1 Matr ix:  

Parameter 
N-Nitrosodimethylamine 
Phenol 
Bis(2-Chloroethyl )Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropy1)Ether 
N-Ni t rosodi -N-Propyhine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Ni trophenol 
2,4-Dimethylphenol 
Bis(2-Chloroethoxy)Methane 
2,4-Oichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dirnethyl Phthalate 
2,6-Dinitrotoluene 
Acenaphthene 
2,4-Dinitrotoluene 
F L uorene 
Diethy l  Phthalate 
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Brornophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-N-Butyl  Phthalate 
Fluoranthene 
Pyrene 
Benzyl Buty l  Phthalate 
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethy1hexyl)Phthalate 
Di-N-Octyl Phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-CdIPyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h, i lpery lene 
An i l i ne  
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report  - 06/19/01 09:25 

Run ID: R66569 Workgroup: WG54935 (BS#108-BNALL) 

Phenol 
B is (2-Chloroethy l )Ether  
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropy1)Ether 
N-Nitrosodi-N-Propylamine 
Hexachloroethane 
Nitrobenzene 
I sophorone 
2-Ni t ropheno l  
2,4-Dimethylphenol 
Bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl  Phtha la te  
2 ,6-Din i t ro to luene 
Acenaph thene 
2 ,4-Din i t ro to luene 
F 1 uorene 
D i e t h y l  Phtha la te  
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 

L i m i t s  
-l-mi- 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
1d0 
100 
100 
100 
100 
100 
100 
100 
100 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Repor t  - 06/19/01 09:25 

Run ID: R66569 Workgroup: WG54935 (BS#10B-BNALL) 

F luo ran thene 
Pyrene 
Benzyl  B u t y l  P h t h a l a t e  
Benzo(a)anthracene 
Chrysene 
Bis(2 -Ethy lhexy l )Phtha la te  
D i - N - O c t y l  P h t h a l a t e  
Benzo(b)f luo ran thene 
Benzo(k ) f luoran thene 
Benzo(a)pyrene 
Indeno(7,2,3-Cd)Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h, i l p e r y l e n e  
A n i l i n e  
Benzyl  A l c o h o l  
2-Methylphenol  
4-Methylphenol  
Benzoic A c i d  
2-Methylnaphthalene 
2 ,4 ,5 -Tr ich lo ropheno l  
D ibenzo fu ran  
Carbazole 
Coprostanol  
C a f f e i n e  
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 06/19/01 09:25 

Run ID: R66569 Uorkgroup: WG54935 (BS#108-BNALL) 

Parameter 
2,4,6-TrichlorophenoI 
2 - ~ h  l ~ r o n a ~ h t h a ' l e n e  
Acenaphthylene 
Dimethyl  Phtha la te  
2 ,6-Din i t ro to luene 
Acenaphthene 
2 ,4-Din i t ro to luene 
F L uorene 
D i e t h y l  Phtha la te  
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
1,2-Diphenylhydrazine 
4-Bromophenyl Phenyl E ther  
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di -N-Buty l  Phtha la te  
Fluoranthene 
Pyrene 
Benzyl B u t y l  Phtha la te  
Benzo(a)anthracene 
Chrysene 
Bis(2 -Ethy lhexy l )Phtha la te  
Di-N-Octy l  Phtha la te  
Benzo(b)fluoranthene 
Benzo(k)f luoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-Cd)Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g, h, i l p e r y l e n e  
A n i l i n e  
Benzyl Alcohol  
2-Methylphenol 
4-Methylphenol 
Benzoic Ac id  
2-Methylnaphthalene 
2,4,5-Trichlorophenol 
Dibenzofuran 
Carbazole 
Coprostanol 
Caf fe ine 

Parameter 
N-Nitrosodimethylamine 
Phenol 
B i s ( 2 - C h l o r o e t h y l ) ~ t h e r  

L i m i t s  
100 

L i m i t s  
160 

100 
100 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 06/19/01 09:26 

Run I D :  R66569 Workgroup: WG54935 (BS#108-BNALL) 

Parameter 
2-Chlorophenol 

Ma t r i x :  SALTUTRSED L 

1,s-D ich'lorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Bis(2-Chloroisopropy1)Ether 
N-Nitrosodi-N-Propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol  
2,4-Dimethylphenol 
Bis(2-Chloroethoxy)Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphthalene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2-Chloronaphthalene 
Acenaphthylene 
Dimethyl  Ph tha la te  
2 ,6-Din i t ro to luene 
Acenaphthene 
2 ,4-Din i t ro to luene 
F luorene 
D i e t h y l  Phtha la te  
4-Chlorophenyl Phenyl Ether 
N-Nitrosodiphenylamine 
l ,2-Diphenylhydrazine 
4-Bromophenyl Phenyl Ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di -N-Buty l  Phtha la te  
Fluoranthene 
Pyrene 
Benzyl B u t y l  Phtha la te  
Benzo(a)anthracene 
Chrysene 
Bis(2-Ethylhexyl)Phthalate 
D i -N-Octy l  Phtha la te  
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-Cd)Pyrene 
Dibenzo(a,h)anthracene 
Benzo(g,h, i l p e r y l e n e  
Ani l i n e  
Benzyl ALcohol 
2-Methylphenol 
4-Methylphenol 

L im i  
100 

100 



KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 06/19/01 09:26 

Run I D :  R66569 Uorkgroup: UG54935 (BS#IO&BNALL) 
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KING COUNTY METRO ENVIRONMENTAL LABORATORY 
Lab PC Report - 06/19/01 09:26 

Run I D :  R66569 Workgroup: WG54935 (BS#108-BNALL) 

2-FLuorophenoL 
Sample # 

50- 150 
L20541- 1 45 

Page 7 
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Chain of Custody Forms 
Field Sheets 



LABORATORY WORK ORDER 
Chain of Custody 

King County Department of Natural Resources 
Water and Land Resources Division 

Environmental Laboratory 
322 West Ewing Street 

Seattle, Washington 981 19-1 507 
Project Name: Denny Way Pre-construction Subtidal Sediments 
Project Number: 423001 
Laboratory Project Manager: Fritz GrothkopplJohn Blaine 
Telephone Number: 6 8 4  232712384 

Analvses 

Note: Use only 
one Login No. per 1 

Collect 
Sample Number Client Locator Collect Date 1 Time 

L 

L 
Additional Comments: 

11 I 

Total Number of containerslf tP Sampled ~ ~ : f l ; & ~ ~  (3&> 

Sub-contracted lab parameters. 

I~raanization Kina Countv Environmental Laboratorv lomanization Kina Countv Environmental Laboratorv 1 

Date 04 01 

Time 

Received By: 

Signature Data 
" 

Printed Name V D k C  tJ-'Wk~d Time 7vbc 



L ~ U R A ~  URY % 3 R @  U C ~ D C ~  I I a 
Chain of Custody 

8 @ @ 
King Lounty Department % k e  of atural esources 

Water and Land Resources Division 
Environmental Laboratory 

322 West Ewing Street 
Seattle, Washington 981 19-1 507 

Project Name: Denny W a y  Pre-construct ion Subt idal  Sed iments  

Project  Number :  423001 
Laboratory Project  Manager:  Fritz Gro thkopp lJohn Blaine 

Te lephone Number:  684 2 3 2 7 1 2 3 8 4  

Analyses 

Note: Use only 
one Login No. per 

sheet. 

/ Collect 
I Sample Number / Client Locator / Collect Date I Time I 

I Additional Comments: Total Number of Containers 

Sub-contracted lab parameters. 

l ~ e l i n ~ u i s h e d  By: (Received By: 

Signature Date 4 - ( d S D  / 
Printed Name (Lew(+, k , Tlmr (7qe) 
Oroanization Kina Countv Environmental Laboratorv 

Signature Date 4 -toe0 \ 
Printed Name "vntb bfhJ-tw Time /7vC) 
Oraanizatlon Kina Countv Environmental Laboratorv 



LABORATORY WORK ORDER 
Chain of Custody 

King County Department of Natural Resources 
Water and Land Resources Division 

Environmental Laboratory 
322 West Ewing Street 

Seattle, Washington 981 19-1 507 
Project Name: Denny Way Pre-construction Subtidal Sediments 
Project Number: 4 2 3 0 0 1  
Laboratory Project Manager: Fritz GrothkoppIJohn Blaine 
Telephone Number: 6 8 4  232712384 

Analvses 

one Login No. per 

Collect 
Sample Number Client Locator Collect Date Time 

~ '2054\  - l o  q - - \ q  -01 

L - 19 I 
L - 1s 
L - 1.4 

L 
Additional Comments: Total Number of Containers 

1' Sub-contracted lab Dararneters. 

I . - 
Organization King County Environmental Laboratory 10r~anizatlon King County ~nvironmental Laboratory 



CHAIN OF CUSTODY RECORD 
Project Number: 423001 Shipment Number: EL-01-51 

Purchase Order Number: 56667 Shlpment ~ e t h o d :  Courier 
Subcontract Laboratory: Rosa Environmental Laboratory Fax data to: Dana Heinz 

LPMKC: Fritz Grothkopp Fax Number: (206) 684-2395 
E-Mail Address: dana.heinz @ metrokc.gov 

I I I 
i / Page - of - 

Mail Datallnvoices to: 

King County DNR Environmental Laboratory 

Subcontract Analysis Coordinator 

322 W. Ewing Street, MS-LAB 

Seattle, WA 981 19 

attn: Dana Heinz 

Additional CornmentsAnstructions: 

FULL RAW DATA PACKAGE NEEDED 
Please return slgned oriainal CoC with data package. 

2 Total Sulfide pres. wl  ZnAcetate 4-9-01 

2 Total Sulfide pres. wl  ZnAcetate 4-9-01 

2 Total Sulfide pres. wl  ZnAcetate 4-9-01 

2 Total Sulfide pres. w l  ZnAcetate 4-9-01 

2 Total Sulfide pres. wl  ZnAcetate 4-1 0-01 

2 Total Sulfide pres. wl  ZnAcetate 4-9-01 

2 Total Sulfide pres. wl ZnAcetate 4-9-01 

2 Total Sulfide pres. wl  ZnAcetate 4-10-01 

2 Total Sulfide pres. wl  ZnAcetate 4-10-01 

2 Total Sulfide pres, wl  ZnAcetate 4-10-01 

2 Total Sulfide pres. w l  ZnAcetate 4-10-01 

2 Total Sulfide pres, wl  ZnAcetate 4-10-01 

2 Total Sulfide pres. wl  ZnAcetate 4-1 0-01 

2 Total Sulfide pres. wl  ZnAcetate 4-10-01 

2 Total Sulfide pres. wl  ZnAcetate 4-10-01 

30 

1 Comments 

l ~ o t a l  Number of Containers: - - , 

-, 
RELINQUISHED BY Date RECEIVED BY Date 
Signature 1 3 Signature 
Printed Name Cbdc8~guyen Printed Name Time t I 5- organization King County DNR, Environmental Laboratory Organization 

King County DNR Environmental Laboratory 322 West  win^ Street, MS-LAB, Seattle, WA 981 19 .(206) 684-2300 01051 fgl.xls 



CHAIN OF CUSTODY RECORD Page I ot 

Mail Datellnvoices to: 

Project Number: 423001 Shlpment Number: EL-01 -059 King County DNR Environmental Laboratory 
Purchase Order Number: 56667 Shipment Method: Courier Subcontract Analysis Coordinator 

Subcontract Laboratory: Rosa Environmental Laboratory Fax data to: Dana Heinz 322 W. Ewing Street, MS-LAB 

L P M c :  Fritz Grothkopp Fax Number: (206) 684-2395 Seattle, WA 981 19 

E-Mail Address: dana.heinz@rnetrokc.gov attn: Dana H8h2 

King County DNR Environmental Laboratory 

t I 8 I I 

Sample ID 

L20541-10 

L20541-14 

L20541-18 

L20541-19 

Additional 

1 A 

322 West Ewing Street, MS-LAB, Seattle, WA 981 19 (206) 684-2300 

I I I I I I I 

FULL RAW DATA PACKAGE NEEDED Requested TAT: 14 Days 
Please return signed oriainal CoC with data package. Data Package Due: 5/4/01 

Collect Date 

411 9/01 

411 9101 

411 9/01 
4/19/01 

Comments/lnstructlons: 

n 
Q. 

X 

X 

X 

RELINQUISHED BY 
1 ; i Sagnature 

Pr~nted Name D ~ C  Nguyen " / 1) 
organization King County DNR, Environmental Laboratory 

U C 
a 
C .- 
([I 
C 
C 

S 
C 

0 

Z 
0 

2 
2 
2 
2 

8 

RECEIVED BY 
Signature 

Printed Name 

'organization 

Date 
4 d a - 0  I 

Time 
1 0-83 

Matrix 

SaltWtrSediment 
SaltWtrSediment 
SaltWtrSediment 
SaltWtrSedlment 

a 
9 
C 

2 - 
([I 

'd 

X 

. X  

X X l  

X 

Comments 
Total Sulfide pres, w/ ZnAcetate 4-19-01 

Total Sulfide pres. w/ ZnAcetate 4-19-dl 

Total Sulfide pres. w/ ZnAcetate 4-1 9-dl . 
Total Sulfide pres. w l  ZnAcetate 4-19-01 

Date 

Time 

QC Requlred 

QA2 
QA2 
QA2 
QA2 

Requested 

Containers: Total 

, 

of 

I : 
r 

Parameters 

Number 

' I -  



m 

- oject  Nunber :  423001 

%rt LOC. Desc. I I I I 

c a t o r  D e s c .  I I I I 
I 
S i t e  ISEATTLE WATERFRONT   SEATTLE WATERFRONT   SEATTLE WATERFRONT I 

mimts 
ICHEM: corrp-3 / TAX: rep-3 JCHEM: comp-3 / TAX: rep-3 JCHEM: c o r r p - 3  / TAX: rep-3 I 

#!$~t., M a t r i x ,  P r o d  I 
13 ISALTYTRSED INH~  
13 I SALTYTRSED I PSD 

I 13 I SALTUTRSED I TOC 

13 (SALTUTRSED I TOTS 

(3  ~SALTYTRSED   TOT SULFIDE 
13 1 SALTYTRSED 1 TVS 

w 16 ISALTYTRSED IAG- ICP 
16 ISALTYTRSED I A S -  I C P  
16 (SALTUTRSED IcD-  I C P  
16 I SALTYTRSED I CR- I C P  

U 16 ISALTYTRSED (CU- ICP 

( 6  IsALTYTRSED IHG-cVAA 
16 ISALTUTRSED~NI- ICP 

SALTWTRSED I N H ~  
SALTUTRSED ~ P S D  
SALTUTRSED 1 TOC 
SALTUTRSED 1 TOTS 

SALTUTRSED 1 TOTSULFIDE 

SALTUTRSED 1 TVS 
SALTWTRSED I A G - I C P  
SALTUTRSED IAS- I C P  
SALTUTRSED ICD- I C P  
SALTUTRSED 1 CR- I C P  
SALTUTRSED ICU- I C P  
SALTUTRSED I HG-CVAA 
SALTUTRSED I N  I - I C P  

SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 

NH3 
PSD 
TOC 
TOTS 
TOTSULFIDE 
TVS 
AG- ICP 
AS-  I CP 
C D - I C P  
CR- ICP 
CU- I C P  
HG- CVAA 
N I - I C P  

S ( g t ‘ l , i I , l t  c o n t i n u e  ... 
b g i n # L 2 ~ y l -  ,3,15gLt7 WY-11-0) 
Workgroup 
Enlser 
Approved - 10-0 l 
Moved 

w WKGP #: WG - 
Enlser #: 
Approved By: 

Moved By: 



Page: 3 

P r o j e c t  N u n b e r :  4 2 3 0 0 1  P e r s o n n e l  : 

S a m p l e  N u n b e r  ) ~ 2 0 5 4 1 - 4  l p 2 0 5 4 1  - 5  1 ~ 2 0 5 4 1  -6 I ' 
CI 

L o c a t o r  I DUMP - 0 4  IDVMP-05 IDVMP-06 I 

S h o r t  L o c .  Desc .  I I I 1 I 

L o c a t o r  Desc .  I I I I 

S i t e  1 SEATTLE WATERFRONT 1 SEATTLE WATERFRONT 1 SEATTLE WATERFRONT I 

S a m p l e  D e p t h  I Z3m I Y m  I 
I 

C o l l e c t  D a t e  7-APC-a)  ' lo  X - k ~ e - d  I 4 -  A P k  I 
. ~ 

C c a n e n t s  JCHEH: c o r r p - 3  / TAX: r e p - 3  IcHEH: comp-3  / TAX: r e p - 3  ICHEM: c o r r p - 3  / TAX: r e p - 3  I ,  

TIDE HT I I I 

TIME l 1 3 3 ~  l s y 3  j*b I O ~ * , C ~ ~ X .  0 $ 0 3  1 5 %  judo 
Dept., M a t r i x ,  P r o d  I 

13 
13 
13  
i 3 
13 
13 
16 
16 
16 
16 
16 
16 
16 
16 

I SALTUTRSED 1 N H ~  
I SALTUTRSED IPSD 
~SALTUTRSED ITOC 
1 SALTUTRSED 1 TOTS 
1 SALTUTRSED 1 TOTSUL F 1 DE 
(SALTWTRSED I TVS 
I SALTUTRSED IAG- ICP 
ISALTUTRSEDIAS-ICP 
I SALTUTRSED ICD- I CP 
I SALTUTRSED I CR - 1 CP 

1 SALTUTRSED (CU- ICP 

I SALTUTRSED IHG-CVM 
ISALTUTRSED INI-ICP 
I SALTUTRSED I PB- I CP 

I SALTUTRSED I NH3 
1 SALTUTRSED ~ P s D  
ISALTUTRSED ITOC 
ISALTUTRSED I TOTS 

ISALTWRSED ITOTSULFIDE 
1 SALTUTRSED ITVS 
I SALTUTRSED I AG- ICP 
( SALTUTRSED I AS- I C P  
ISALTUTRSED ~ C D -  ICP 
ISALTUTRSED ICR- ICP 

~SALTUTRSED I CU- ICP 
ISALTUTRSED I HC-CVM 

I SALTUTRSED 1 N I  - I C P  
ISALTUTRSED JPB- ICP 

ISALTWRSED I NH3 
1 SALTUTRSED 1  so 

i 
(SALTWTRSED ITOC 

I 
I ,  

~SALTUTRSED [TOTS . 
ISALWTRSED ITOTSULFIDE 

I 

1 SALTUTRSED 1 TVS 
I 

(SALTUTRSED IAG- ICP 
I 
I - 

I SALTUTRSED I A S - I c P  
ISALTUTRSED JCD- ICP 

I 

(SALTUTRSED ICR-ICP 
I 

ISALTUTRSED ICU-ICP 
I 

I SALTUTRSED IHG-CVM 
1 -  

ISALTUTRSED INI - ICP 
I 

I SALTUTRSED I PB- I CP 
I 
1 ,  

G 
c o n t i n u e  . .. 



Page: 5 

P j e c t  Nunber :  423001  P e r s o n n e l :  

mm 
S a n p l e  N u n b e r  ' 1 ~ 2 0 5 4 1 - 7  1 ~ 2 0 5 4 1 - 8  1 ~ 2 0 5 4 1 - 9  I 

S i t e    SEATTLE WATERFRONT 1 SEATTLE UATERF RONT JSEATTLE WATERFRONT I 

m n t s  ICHEM: cotrp-3  / TAX: r e p - 3  IcHEn: ccr rp-3  / TAX: r e p - 3  ICHEH: carp-3 / TAX: r e p - 3  ' I 

1 IE COND I I 1 I 
r 
TIDE HT I I I ! 

1 IE 
I II@I lwq 1 1 ~ 0 3 8 , i c . ~ , \ \ ~ ~  I 

Dept., M a t r i x ,  P r o d  ( I * 
I 

1 SALTUTRSED 
1 SALTUTRSED 
1 SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 

1 SALTUTRSED 
SALTUTRSED 
SALTUTRSED 
SALTVTRSED 
SALTUTRSED 
SALTUTRSED 
SALTUTRSED 

NH3 
PSD 
TOC 
TOTS 
TOTSULFIDE 
TVS 
AC- ICP  
AS- ICP  
CD- ICP  
CR- ICP  
CU- I C P  
HC - CVAA 
N I  - I C P  
PB- I C P  

1 SALTUTRSED 
~SALTUTRSED 
1 SALTUTRSED 
JSALTUTRSED 
1 SALTUTRSED 
1 SALTVTRSED 
1 SALTVTRSED 
1 SALTUTRSED 
[SALTUTRSED 
~SALTUTRSED 
ISALTUTRSED 
1 SALTUTRSED 
~SALTUTRSED 
1 SALTUTRSED 

1 N H ~  
lPSD 
1 TOC 
1 TOTS 

 TOTS SULFIDE 
1 TVS 

IAC- ICP 
IAS-ICP 
ICD-ICP 
(CR-ICP 
I cu- I CP 

JHG-CVAA 

INI-ICP 
I p e - I c ~  

SALTVTRSED j N ~ 3  
1 SALTUTRSED 1 PSO 
SALTUTRSED 1 TOC 
SALTUTRSED I TOTS 
SALTUTRSED I TOTSULF IDE  
SALTUTRSED ( TVS 
SALTUTRSED I AG- ICP 
SALTUTRSEDIAS- ICP 

SALTUTRSED I CD -1CP 
SALTUTRSED I CR- I C P  
SALTUTRSED I cu - ICP  
SALTUTRSED I HG -CVAA 
SALTUTRSED (MI - ICP  
SALTUTRSED I PB - I CP 

c o n t i n u e  ... 
I 



P r o j e c t  N h r :  423001 

Page: 7 

II 

d 

Sanp le  N h r  lP20541-10 lP20541-11 )P20541-12 I 

L o c a t o r  lDWnP-10 ~ D W P - 1 1  I D W P - I 2  

sort Loc. Desc. I 
- 

1 I I 

L o c a t o r  Desc. I I I 1 -  

S i t e  JSEATTLE UATERFRO~T   SEATTLE UATERFROWT (SEATTLE WATERFRONT I 

Sanple D e p t h  I I I 

C o l l e c t  D a t e  14 A ~ K L ~ L /  I I I 
~ o m a e n t s  ICHW: coop-3 / TAX: r e p - 3  ICHW: conp-3  / TAX: r e p - 3  ICHEH: c a r p 3  / TAX: rep-3 I d  

PERSONNEL I I I I 
e 

I I I u 
SED DEPTH 14 7 '7 

Dept., H a t r i x ,  P r o d  
I SALTWRSEO 
I SALMRSU)  
1 SALMRSEO 
I SALTWRsEn 
ISALTWRSEO 
I SALTWRSEO 
ISALTWRSED 
I SALMRSED 
I SALMRSED 
I SALMRSED 
I SALTWRSED 
1 SALMRSED 
1 SALTWRSED 
1 SALTWRSED 

I NH3 
I p s  
l TOC 
1 TOTS 
1 TOTSULF~DE 
1 TVS 
AG-ICP 
AS-ICP 
w - I C P  
CR-ICP 
CU-ICP 
HG- C V M  
NI-1CP 
PB-ICP 

13 I SALTWRSED INH~ 
13 ISALMRSEDIPSD 
13 I SALMRSED I TOC 
13 1 SALMRSED  TOTS 
13 1 SALTVTRSED  TOTS SULFIDE 
(3 1 SALMRSED I TVS 
16 I SALTVTRSED IAG-ICP 
16 ISALTVTRSED IAS-ICP 
16 ISALTUTRSED~I-ICP 
16 ISALMRSEDICR-ICP 
16 ISALTWRSEDIW-ICP 
16 ISALTVTRSED IHG-NM 
( 6  ISALTVTRSEDJNI-ICP 
16 ISALTVTRSED IPB- ICP 

ISALTVTRSED INH~ 
ISALMRSED ~PSD 
I SALTVTRSED I TOC 
ISALMRSEDITOTS 
~SALTVTRSED ~TOTSULF~DE 
ISALTWRSED ITVS 
I SALMRSED IAG- ICP 
ISALTVTRSED [AS- ICP 
~SALTVTRSED Jw-ICP 
ISALTWRSEDICR-ICP 
ISALTWRSED~W-1CP 
ISALMRSED IHG-CVAA 
ISALMRSED~NI -10 
ISALTWRSED IPB- ICP 



Page: 7 

I 3 j e c t  Nunber: 423001 P e r s o n n e l  : 

m 
Sample N&r l p20541-10  ( ~ 2 0 5 4 1 - 1 1  lP20541-12  I 

9 
S h o r t  Loc. Desc. I I I I 

t : a to r  Desc. 
I 

I I I I 

S i t e  1 SEATTLE WATERFRONT   SEATTLE WATERFRONT 1 SEATTLE WATERFRONT I 

h p l e  D e p t h  I 29 I 

C o l l e c t  D a t e  I I i o P . Q Q  6 !  I 

w"-ts ICHEH: c o n p - 3  / TAX: r e p - 3  ICHEH: c w - 3  / TAX: r e p - 3  ICHEH: comp-3 / TAX: r e p - 3  I 

#b DEPTH I I 
I \ 

:-3 SAMP RANGE I I u I I I 

m 
TIDE HT I I I I 

1 IE I 
rn I \ ; a t~  1 3 2 ~  \ \sW I 
Dept., M a t r i x ,  P r o d  I # 

13 ISALTUTRSED INH~  
I 
13 / SALTUTRSED INH3 

I 
13 ISALTUTRSED I N H ~  

i SALTUTRSED i PSD 

1 SALTUTRSED ITOC 
1 SALTUTRSED (TOTS 

1 SALTUTRSED ~TOTSULF IDE 
SALTUTRSED I TVS 
SALTUTRSED IAG- ICP 
SALTUTRSED IAs- ICP 
SALTUTRSED I CD - I CP 
SALTUTRSED JCR- ICP 
SALTUTRSED ICU- ICP 
SALTUTRSED IHG-CVAA 
SALTUTRSED I N I  - ICP 
SALTUTRSED IPB- ICP 

SALTUTRSED ~ P S D  
SALTUTRSED I TOC 
SALTUTRSED I TOTS 
SALTUTRSED   TOT SULFIDE 
SALTUTRSED I TVS 
SALTUTRSED IAG- ICP 
SALTUTRSED IAs-  ICP 
SALTUTRSED 10- ICP 
SALTUTRSED ICR- ICP 
SALTUTRSED ICU- ICP 
SALTUTRSED IHG-CVM 
SALTUTRSED INI - ICP 
SALTUTRSED I PB- I CP 

i SALTUTRSED i PSD 

1 SALTUTRSED 1 TOC 
i 

SALTUTRSED 1 TOTS 
I 

SALTUTRSED / TOTSULF IDE 
I 

SALTUTRSED I TVS 
I 

SALTUTRSED IAG- ICP 
I 

SALTUTRSED (AS- I CP 
I 

SALTUTRSED lCD - ICP 
I 

SALTUTRSED ICR- 1 CP 
I 

SALTUTRSED ICU- ICP 
I 

SALTUTRSED I HG-CVAA 
I 

SALTUTRSED INI - ICP 
I 

SALTUTRSED I PB - I CP 
I 
I 

c o n t i n u e  ... 
---_. 



Sanple N h r  lp20541-13 1~20541-14' lp20541-15 I 

Locator IDW-12 ~DWP-13 ~ D W - 1 4  I ,  
- 

Short Loc. Desc. 1 I I I 

Locator Desc. I  I I I I) 

S i t e    SEATTLE UATERFROWT   SEATTLE UATERFROHT   SEATTLE UATERFRONT I 
I 

Sanple Depth I / I d I I w 
/ J 

Co l l ec t  Date I I 

~ a n n e n t s  ICHEM: c q - 3  / TAX: rep-3 ICHEM: carp-3 / TAX: rep-3 I 1, 

PERSONNEL /I I I I 
n. * 

f 
\4 I I 

m 
SED DEPTH 

'9, b,/9 
SED SAW RANGE I I I 

0 -L II 

/ / I) 

TIDE HT 1 I I I 

1 SALTWRSED 
1 SALTWRSED 
1 SALTUTRSED 
1 SALTWRSED 
SALTWRSED 
SALTWRSED 
SALTWRSED 
SALTWRSED 
SALTWRSED 
SALMRSED 
SALTWRSED 
SALMRSED 
SALTWRSED 

N H3 
PSD 
TOC 
TOTS 
TOTSULFIDE 
TVS 
AG- ICP 
AS- ICP 
w- ICP  
CR-ICP 
CU-ICP 
HG-CVM 
NI-ICP 
PB-ICP 

NH3 

IPW 
TOC 
TOTS 
TOTSULFIDE 
TVS 
AG-ICP 
AS- I CP 
CD-ICP 
CR-ICP 
CU-ICP 
H G - N M  
NI-ICP 
PB-ICP 

r 

i cont inue ... ,. 



C 
Sample Nunber  l p20541-13  1 ~ 2 0 5 4 1 - 1 4  1 ~ 2 0 5 4 1 - 1 5  I 

I 
S h o r t  Loc. Desc. I I I I 

L : a t o r  Desc. 
I 

I 
- 

S i t e    SEATTLE WATERFRONT 1 SEATTLE UATERFRONT (SEATTLE WATERFRONT 
19 

I 
- 
S I p l e  D e p t h  I ,  i3  I 
C o l l e c t  D a t e  

c p m e n t s  ~CHEH FREP ICHEH: comp-3 / TAX: r e p - 3  ICHEM: comp-3 / TAX: r e p - 3  I 

-m 
TIDE HT I I I I 

Dept., M a t r i x ,  P r o d  I c 

13 I SALTUTRSED I N H ~  
13 ( SALTUTRSED I PSD 

II 13 1 SALTUTRSED I TOC 
13 1 SALTUTRSED 1 TOTS 

13 ~SALTUTRSED~TOTSULFIDE 
13 1 SALTUTRSED 1 TVS 

I ( 6  IsALTUTRSEDIAG-ICP 

16 ISALTUTRSEDIAS-ICP 
16 [SALTUTRSED ICD-ICP 

II 16 I SALTUTRSED I CR- ICP 
16 /SALTUTRSEDICU-ICP 
16 I SALTUTRSED I HG-CVAA 
16 ISALTUTRSED~NI-1CP 

I 16 JSALTUTRSED IPB-ICP 

3 ISALTWTRSED lNH3 
3 1 SALTUTRSED ~ P S D  

3 I SALTUTRSED I TOC 

3 I SALTUTRSED I TOTS 

3 1 SALTUTRSED 1 TOTSULF ID€ 
3 / SALTUTRSED I TVS 
6 ISALTUTRSED IAG- ICP 
6 ISALTUTRSED IAS- ICP 
6 ISALTVTRSED ICD- ICP 
6 I SALTUTRSED ICR- I CP 
6 I SALTUTRSED ICU- I CP 
6 I SALTUTRSED IHG-CVM 
6 I SALTUTRSED IN1 - ICP 
6 I SALTUTRSED IPB- ICP 

I 
13 I SALTUTRSED (NH3 

I 

13 1 SALTUTRSED 1 PSD 
I 

13 1 SALTUTRSED 1 TOC 
I 

13 1 SALTUTRSED I TOTS 
I 

13 ~SALTUTRSEDITOTSULFIDE 
I 

13 I SALTUTRSED ( TVS 
I 

16 I SALTUTRSED IAG- ICP 
I 

16 IsALTUTRSEDIAS-ICP 
I 

16 1 SALTUTRSED 10- ICP 
I 
I 

16 ~SALTUTRSEDICR-ICP 
16 1 SALTUTRSED/CU- ICP 

I 
I 

16 I SALTUTRSED I HG-CVAA 
16 IsALTUTRSED~NI-ICP 

I 

16 I SALTUTRSED I PB- ICP 
I 
I 

c o n t i n u e  . . . 
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